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RESPONSIVENESS SUMMARY FOR SOIL ACTION LEVELS 

Comrnen t; 

Promulgate national standards before setting them for Rocky Flats. 

ResDonse: 

Finalizing national standards can be a lengthy process, sometimes taking years. The 
Parties to RFCA believe that ER work is too important to delay for the following reasons: 

Heavy precipitation events like the one in May 1995 could transport some of the 
contaminated soils away from their current loca5on making the cleanup more 
complicated and expensive in the future. 

Certain off-site disposal options that are available at present, such as Envirocare 
may not be available in the future. Off-site disposal options could be more 
expensive in the future. 

Rocky Flats currently has staff experienced in ER prajects and knowledgeable 
about the geoIogy, hydrology and ecology of the site. If ER work were to be 
delayed for a number of years, DOE and its contractor would probably lose much 
of that expertise. 

The Ten Year Plan calls for DOE to cleanup approximately 50 of the high-priority 
individual hazardous substance sites (MSSs). To accomplish that goal, the Site 
need to make significant progress during the first five years of the plan, and not 
backload all the ER work into years six through 10. 

We must look at the very real possibility that site budgets will decline in the f u m e  
when high priority tasks such as SNM consolidation and stabilization have been 
completed. 

The draft EPA regulation is consistent with other promulgated or proposed national 
standards that establish 15 mRem/year as an appropriate level of protection. These 
standards include: 

WIPP Certification Criteria (40 CFR 194), 

0 Standards for Spent Fuel, High-Level and Transuranic Waste (40 CFR 191), and 

NRC's Proposed Rule published in the Federal Register on August 22, 1994 (59 
CFR 43200). 

A national debate over the draft EPA Radiation Sites Cleanup Rule will take place. Should 
the rule change as a result of the debate, the interim soil action levels for Rocky Fiats will 
be revised accordingly. 
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Comment; 

Focus first on the Special Nuclear Material (SNM) stabilization. 

Resuonse; 

The DOE, EPA and CDPHE agree that SNM poses the highest risks at Rocky Flats and 
that stabilization of SNM should be the site’s highest priority. However, the site also has 
the budget and resources to perform environmental restoration (ER) work now. The 
parties believe that given the large amount of ER work that needs to be done, it is important 
to begin that effort as soon as possible. 

Commen t; 

The interim action should not add 85 mRem to the Denver area’s high level 
of naturally occurring radiation. 

ResDonse: 

When EPA developed its draft Radiation Sites Cleanup Regulation, it chose the 15 and 85 
mRem/yr dose numbers because they were fractions of the 100 mRem/yr dose number that 
the International Commission on Radiologic Protection (ICRP) has stated is protective of 
public health. The ICRP is an international body of health physicist that researches 
radiation exposure and sets standards for radiation protection. When the ICRP developed 
the 100 mRem/yr number, it considered locations such as Denver where the background 
radiation levels are high. Therefore, the EPA, DOE and CDPHE believe it is appropriate to 
apply the standard to Rocky Flats. 

Comment; 

Is budget driving soil action levels, or are soil action levels driving future 
funding scenarios? 

Response: 

The projected budget was not a consideration in setting any of the parameters in the Actim 
Levels and Standards Framework, including the radionuclide action levels for soils. The 
parties examined the issue from a scientific and technical perspective and derived the action 
levels to be protective of human health and the environment. The resulting projected 

. volumes of remediation waste to be managed in the future and the associated costs were 
only determined after the scientific and technical analysis was completed. 

‘ I  

Similarly, soil action levels for radionuclides are not a key driver for future funding. DOE 
HQ has given the Site the planning levels for funding for the entire Ten Year Plan. The 
target levels of funding were not based on the soil action levels but are essentially a flat 
funding scenario. Additionally, when the closure of the site is looked at in its entirety, the 
costs associated with the soil cleanup are relatively small in comparison to those associated 
with activities related to special nuclear materials. 

0 
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a Comment; 

Conduct additional modeling and documentation of the prospect for any 
future loadings and initiate corrective action to strive for zero offsite 
releases. 

e 

The Preamble to the Rocky Flats Cleanup Agreement states that "At the completion of 
cleanup activities, all surface water onsite and all surface and groundwater leaving RFETS 
will be of acceptable quality for all uses." 

It is in the Site's best interest to identify cost-effective means to reduce active management 
of environmental contaminants and potential offsite releases. Therefore, the Site is 
pursuing cleanup and control methodologies using the advice of the Actinide Migration 
Panel, implementing watershed improvements and the Pond Operations Plan and working 
with the cities and regulatory agencies to implement the Integrated Water Management Plan. 

The Community Advisory issued October 18, 1996, states "DOE commits to conducting 
further investigations of plutonium migration in surface water and groundwater, including 
potential impacts of future accumulation of contaminants offsite due to migration from 
Rocky Flats. These investigations will result in a clearer understanding of how high 
precipitation events affect the residual plutonium in soils at Rocky Flats." The next meeting 
of the Actinide Migration Panel will take place within the next several months. The panel 
will be finalizing a report on the Evaluation of Existing Data On Actinide Migration at the 
Rocky Flats Environmental Technology Site and making recommendations that may 
influence the prioritization of cleanup activities and requirements for additional data 
required for engineering remediation activities. Panel meetings have always been open io 
the public. 

Comment; 

Conduct feasibility research into cost-effective ways to remove areas 
contaminated with residual plutonium. 

Response: 

DOE is assessing cost-effective ways to remove areas contaminated with residual 
plutonium. As previously stated, the next meeting of the Actinide Miamtion Panel will take 
place within the next several months. The panel will be finalizing a report on the 
Evaluation of Existing Data On Actinide Migration at the Rocky Flats Environmental 
Technology Site and making recommendations that may influence the prioritization of 
cleanup activities and requirements for additional data required for assessing remediation 
activities. 

In 1997 the Kaiser Hill Team will begin addressing the 903 Pad and Lip Area. An IM/LRA 
or PAM that outlines the proposed action will be submitted for public review and comment. 
The 903 Pad and Lip Area represents the major portion of surface soils on site contaminated 
with residual plutonium and is one of the site's highest priorities. 

3 



The Kaiser-Hill Team continues to implement the Industrial Area IM/rRA monitoring 
program to identify any previously unidentified sources of plutonium and americium 
contamination. Individual watersheds are monitored to identify new sources of 
contamination. 

In addition, the Kaiser-Hill Team is constantly evaluating new technologies for detectidn 
and remediation of radionuclides in soils, sediments and groundwater. For example, 
Kaiser-Hill is working closely with DOES complex-wide subsurface task force in 
evaluating and implementing new cost-effective technologies to address subsurface 
contaminants. 

Comment: 

Conduct periodic review of the interim action levels and new remediation 
tee hnology . 
ResDonse: 

In addition to the annual review prescribed in paragraph 5 of RFCA, the agencies will be 
responsible for conducting an internal annual review of the soil action levels. An annual 
report summarizing the review will be given to the public. Questions that will be addressed 
on an annual basis include: 

1. Is there new scientific information available that would impact the interim action 
leve 1 s? 

2. Has a national soil action level been promulgated within the year? If yes, the parties 

3.  How were the interim action levels applied to the site over the course of the year? 

commit to revisit Rocky Flats' interim action levels. 

4. Have the remedies been effective? 

Comment; 

Establish an autonomous board for remediation activities. 

Resuonse: 

Establishing an autonomous board that ensures appropriate oversight for remediation 
activities is not necessary because each proposed cleanup action is subject to public and 
regulatory scrutiny through the CERCLA process. This process ensures that all proposed 
cleanup actions must first go through a public and regulatory review. Additionally, 
stakeholders groups such as the Rocky Flats Citizens Advisory Board (RFCAB), Rocky 
Flats Local Impacts Initiative (RFLII) and others were established to provide such external 
review. An additional layer of oversight would be redundant and is not warranted. 
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Comment; 

Although it  may be necessary to return contaminated material to the ground 
in the interim, it is not an acceptable long-term state. 

ResDonse: 

Soils, once extracted as part of a remedial action, may or may not be returned to the 
ground. Put-back levels are those levels at which excavated soils will be allowed to be 
placed back into the ground. Soils with radionuclide levels below Tier II action levels may 
be replaced, soils with radionuclide levels above Tier I action levels may not be replaced. 
Decisions regarding soils containing radionuclide levels between Tier I and Tier II will be 
determined on a case-by-case basis. Because many of the variables used to determine put- 
back levels are project-specific, put-back level decisions should be made and explained 
within the decision documents associated with those actions. Deci$ion factors to be 
considered include remedy effectiveness and protectiveness, anticipated future land uses, 
contaminant levels in surrounding soils, and costs. 

The agencies believe that soils containing radionuclides below the action levels are 
protective of human health and the environment for the interim. Performance monitoring 
will be required to ensure that the selected remedy was effective. The frequency and 
location will be determined on a case-by-case basis. The site will also conduct an annual 
review to determine all applicable new and revised statutes, regulations, written policy and 
guidance, In addition, an evaluation of the entire site at the completion of the interim 
actions will be taken at the time of the final CAD/ROD for the site to determine if residual 
contamination warrants further action. If funher action is warranted, the exact location of 
soils returned to the ground is known and is part of the administrative record for that 
action. This knowledge will allow the soils that require further action to be easily located 
for either treatment or removal. 

Comment; 

The action levels should be based on projected use and costlbenefit 
analysis. 

-. 

Response: 

In developing the action levels, the agencies based their recommendation on the anticipated 
land uses outlined in the Rocky Flats Vision. No formal costbenefit analysis was 
performed, but cleanup of the Site to these projected uses will ensure that the surrounding 
communities receive the benefit of cleanup that is protective of human health and the 
environment at a reasonable cost. 

5 
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Comment; I. 
The most cautious approach should be taken for the RBE (relative 
biological effectiveness) for plutonium. 
be assessed, not just cancer. 

All potential health risks should 

Response; 

Federal radiation protection standards for the public are based on an annual radiation dose 
limit. This annual limit is based on the sum of external radiation dose and internal radiation 
dose. A quality factor of 20 is prescribed for use by these federal agencies for quantifying 
internal radiation dose from plutonium. Therefore, a quality factor of 20 was used to 
calculate plutonium action levels. This quality factor of 20 was chosen by the ICRP and 
the NCRP based on a range of RBE values. RBE values are variable, based on the type of 
organ, the type of radiation, the type of effect and the type of radionuclide being evaluated. 

For exposure to radioactive material in the environment, EPA has stated that the most 
significant consequence of this exposure is cancer induction. Therefore, EPA believes that 
cancer risk may be used as the primary basis for assessing radionuclides in the environment. 

Commen t i  

In calculating soil contamination, use readings from specific soil samples 
rather than averages from multiple samples. 

Response; 

There will not be enough time or money to sample every square foot of Rocky Flats. 
Therefore some amount data averaging will need to be employed and discrete data points 
will be used to represent the contamination level of relatively large areas. The amount of 
averaging employed will vary from project to project depending upon the size and shape to 
the contaminated area, amount of historical information known about the area, and the 
sensitivity of direct-reading, field instrumentation. Data points scattered around large 
geographic areas will never be averaged to make a determination as to whether an area is 
above or below the action levels. 

It is common in environmental restoration work to use a combination of discrete samples 
(collected at a single location) and composite samples (collected for multiple locations and 
combined into a single sample) in the site characterization process. At Rocky Flats, 
analysis of soil samples will be used in conjunction with direct-reading, field 
instrumentation and best professional judgment to locate the soils that exceed the action 
levels for radionuclides. 
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Comr: 

Use rn 
rate c 

ResDoi. 

.onservative numbers for respirable fraction of soil; breathing 
'ntion; erosion or migration. 

The pa. 
possib! 
(RFET' 
unique 
enviroi 
RESR 

Inhala! 
the air 
materi: 
of radi. 
(pCi/gr 
data h:! 

*:es were chosen for input to the RESRAD code to be as site specific a s  
hat  the characteristics of the Rocky Flats Environmental Technology Site 
G represented. This is important since all radiation site cleanup actions are 
must assess different concentrations of radionuclides with variable 
.:id conditions. These site specific conditions must be incorporated into the 
.-)de to assure that cleanup levels are health protective. 

-xposure is assessed by examining the amount of radioactive material present in 
:he inhalation rate of an individual. To calculate the amount of radioactive 

. sir, it is first assumed that there is a direct correlation &ween the concentration 
:ve material in air and the concentration of radioactive material in soil (i.e., 
.iir/(pCigram)soil = 1). This is a very conservative assumption since empirical 
.?wn that this ratio is actually much less than 1. 

Tne ne:..: x p  is to define the amount of respirable dust present in the air. To calculate 
radiatio. -lose, the annual average PM-10 concenmtion (the concentration of dust with a 
diameti.. -f c10 micrometers) should be usedto represent the amount of respirable dust 
presen:. -:'he annual average concentration should be used since radiation dose regulations 
are w;;. ..:: on an annual basis. The PM-IO concentrations for six air monitors at RFETS 
were e;:. . .:lined for the years 1990 through 1995 to assess the respirable dust present at 
RFETS. To be conservative, the PM- 10 concentration was maximized by using the air 
monitor :ioszst to the Standley Lake surface water project during construction activities f a  
that prr.:j:ict over a five month period. The annual average was actually much less. Due to 
the use s:.' :in air monitor next to heavy construction on a short term basis, the respirable 
.fraction :.ixd in  the RESRAD code is conservative while assuring that site specific data is 
utilized. 

The bre:!ii:ing rates chosen for use in the RESRAD code are considered Reasonable 
Maximrr.:: Exposure (EWE) parameters by the EPA and are used at environmental 
restorat!c.> I sites throughout the country. RME parameters represect the highest exposure 
that EPA Mieves is reasonably expected to occur at a site (in this case, the highest 
inhalaticl. me). 

I 

The soil erosion rate was chosen to be as site specific as possible. Soil erosion rates were 
taken from a report entitled Estimated Soil Erosion and Associated Actinide Transport for 
the South Interceptor Ditch Drainage. This is the best site-specific erosion rate data 
available for use at RFETS. 
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Commen t i  

Consider effects of events such as fire, storm events, etc. . .  

. . . . . . .  Resuon se_; 

EPA's draft 40CFR196 is based on protecting individuals due to a chronic 
radionuclides in the environment This chronic exposure is apparent in EP 
since cleanup levels are based on an annual radiation dose due to chronic 
radionuclides in soils. The assessment of short term exposures (i.e., fire, storm event) is 
not required by EPA's draft standard. Even though these short term events are unusual, 
the soil action levels should not be compromised. First, it is anticipated that an individual 
would seek protection from a short-term event and not remain in the area. Radiation dose 
from a short-term event decreases with increasing distance from the event since 
resuspended soils readily disperse in air. Also, the amount of soil"that an individual could 
be exposed to, on a short term basis, is limited by the duration of the event. These 
circumstances will combine to limit an individuals radiation dose.from soils during short 
term events. . . . . . . . . . . . . . .  .. I 

. .  - 

. . .  

. . .  . . .  site remediation. ^ i  

0 A technical analysis to ensure that the cleanup standards being considered would be 
both achievable and measurable. 

A cost analysis of various cleanup levels. 

An ARAR is an Applicable or Relevant and Appropriate Requirement (ARAR) under 
EPA's environmental restoration program and is used to identify requirements that need to 
be addressed during environmental restoration activities. Current and proposed regulations 
from the EPA, DOE and the Nuclear Regulatory Commission (NRC) were reviewed for 
use at RFETS for deriving action levels. EPA's draft 40CFR196 was chosen for use due 
to the following: 

Remediation activities at the RFETS follow EPA and State of Colorado remediation 
requirements as outlined in the Rocky Flats Cleanup Agreement. For radionuclide 
remediation, EPA's most current regulations were addressed. 
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40CFR196 is based on an extensive review of available radiation protection 
information. 

40CFR196 is not inconsistent with the requirements of DOE Order 5400.5, DOES 
draft 10CFR834 and the draft NRC decommissioning regulations. 

NRC regulations only apply at DOE facilities in limited situations. 

Comment ; 

The action levels are not protective of long-term public health because of 
the large uncertainties associated with radiation exposure from plutonium, 
americium and uranium and, particularly concerns with the RESRAD 
projected long-term migration to the East -- downwind "and down elevation 
gradient -- of on-site radionuclides. 

Resuonse; 

The action levels are interim and were developed to be protective of public health using the 
most current scientific knowledge provided by the International Commission on 
Radiological Protection and the National Committee on Radiation Protection and 
Measurement, as well as the Environmental Protection Agency. Any new, validated 
scientific knowledge that indicates the action levels are not protective of public health would 
resuIt in revision of the action levels to make them more protective. The on-site cleanup will 
result in less source material for long-term transport off-site. While the RESRAD model 
assumes a certain amount of off-site transport of radionuclides due to erosion, the amount 
of radionuclides leaving the site would be very limited over time. Continued studies (such 
as those surrounding actinide migration) will address whether off-site migration poses a 
threat to human health and the environment. 

Investigations as part of the Health Advisory Panel dose reconstruction studies attribute 
nearly all the radioactive contamination in the soils of eastern RFETS and immediately off- 
site to one wind event in January 1969. Since then, the activity levels have been 
decreasing. 

Commen t; 

A site-specific, risk-based standard of not more than one additional lifetime 
(70 years) cancer risk per million exposed persons -- is an  approach more 
consistent with the national trend regarding application of human health 
risk-based standards and more acceptable than the proposed dose-based 
approach. 

Response: 

The national trend for limiting radionuclide exposures is to use a dose-based approach. 
This trend follows recommendations from the International Commission on Radiological 
Protection, National Committee on Radiological Protection and Measurement, the Nuclear 
Regulatory Commission, DOE and EPA. A dose-based approach used in the action levels 

9 
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represents a higher risk than the'one in a million excess cancer risk. However, the 15/85 
mrem dose still falls within the acceptable CERCLA risk range for intended use of the site. 

Comment; 

It is not acceptable to. add.,dir 

. . . .  . . .  . . . . .  ..: . .  . . . . . . .  . . _ /  . - ' ,  . . _. -.  . 

. .  

. . . . .  
. .  . . . . . . . . . . . .  .:.-: .,::. : : . . . .  . .  ..: . . I  

. .  . .  

te't. the .concentration.-: + + -  

. . . .  .~ .,., ). ,~...,. .? ,  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  .... Response: . . . . . . . . . . . . .  &..> ... !... .. :.i ? ' ?  ... 2.. . . . . .  . i  ..... ..:. 

The Soil Action Level Framework does not allow mixing clean soil with contaminated soil 
as part of a cleanup remedy to meet the action level, 

Commen ti 

Promulgate the CDPHE radiatipn standard at Rocky Flats. 

Response; 

The CDPHE radiation standard was never meant to be used at Rocky Flats as a.clea&p 
.. 

. .  

. .  

ResDonse: .. :.:;. :. . .C  ... .. 
, .. - 

, -  I . t . . . .  - ..... . . . . . . .  ; I.: 
to surface water. The 

regulatory agencies will have oversight authority of cleanup actions, and the communities. 
and public will be asked to review cleanup proposals. The action levels by themselves do ' ' 

not ensure DOES ability to comply with downstream water quality standards and points of 
compliance. 

Surface water standards will be applied independently of the soil action levels. The site 
will be required to meet the standards. The Integrated Water Management Plan contains a 
variety of elements to ensure that Rocky Flats maintains control of its surface water quality 
and compliance with standards. 

Actions required by the action levels, such as removals or stabilizations, will provide 
sufficient protection for surface water. Those actions will control the worst areas of 
radiological contamination. Even these areas, so far, have not impacted surface water 
above standards. 

As recommended, ongoing studies of plutonium mobiliry and transport have been 
committed to by DOE. Groundwater modeling is being refined and hydrogeological 
conditions will continue to be studied by DOE and the regulatory agencies. 

i d  
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-.. 3 .  - Comment; 
..... . . . . . . . . . . . . . . . . .  , .. . ; ~ .  . . .  .. .:.<,!,.; ..... . . y t . :  .... . . . . . . . . . . . . . . .  

. . .  . .... . "  . . . . . . . .  . , . . , .. r 

. .  How will. the site reconcile the .more stringent state standard with the 
proposed. standard as it 'pertains :'to. the.,1985 landowners'' lawsuit 
settlement? 

Response; 

. . .  
.*..*a ..:-.. ,.. . . . . . . .  . . - i . .  . )?:,;.:.2-:.\: .:f;'+ ::2:1:>:.;:::.; :+;'?:',,yr>.;, : . . . . . . . . . . . .  . .  ~. . 

The State Construction Standard for Plutonium does not apply to the DOE site and is noe'a 
cleanup standard. The State Standard, when exceeded, requires an evaluation of special 
construction techniques to be used to keep plutonium from becoming wind blown during 
construction activities. It does not require soil remediation. 

The State was not a party to the 1985 lawsuit The action that resulted from the lawsuit 
was decided by a court settlement, not by a regulatory enforcemen& No reconciliation is 
needed between the Soil Action Levels and the 1985 lawsuit. 

. . .  
. . .  

:. . . .  

, -  . .  . . .  . . . . . . .  .... . .  

. . . . . .  . . . . . . .  
' . A ,  . ,  

, . . 

Response; . .  
............. 7 .. 
' .  ? .  ' . .  ........... 

. .  

,<Ir> .. , : :  2 
* ; !  . :. . 

CE provides for a regu 
human health mad the environ 
based on existing conditions and could be changed in the 
release threatened human health or the environment, : Als 
regarding independent application of surface water standards. 

. During all remediation activities, indicate measures t o  ensure maximum 
protection of the work force and the public. 

Response: 

The health and safety of workers is protected by DOE orders and requirements of the health 
and safety plan prepared by contractors and sub-contractors. The plan specifies the types, 
frequencies and locations of monitoring, along with required protective clothing and gear. 
In addition, the plan describes decontamination and emergency response for the actions to 
be performed. 

Remediation activities, including treatment phases of cleanup, require public-reviewed and 
agency-approved decision documents that describe actions to mitigate the release of 
contaminants. The decision documents must also include monitoring plans that cover 
sampling locations, analytical suites, and sample frequencies to prove that the mitigating 
actions are working. The decision documents must also meet the requirements outlined in 
the Plan for Prevention of Contaminant Dispersion, developed by RFETS, CDPHE and 
EPA and finalized in 1992. 
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Decision.documents at RFETS include Records of Decision, Interim Measures/Interim 

In addition to the monitoring'kquired for sp&fic cleanup projects; CDPHE and the site ' . 

maintain an ambient environmentaI monitoring program for the air and surface water ai.';.!... '; 
Rocky Flats. 

Remedial Actions, Closure Plans, and Roposed Action Memorandums. . . . . . . .  

' _  < .:. .,.._ ............. 

Delay most ER work, but initiate remediation immediately in areas where 
highly contaminated soils pose urgent risks through erosion to surface 
water, seepage to ground water or other pathways. 

Response: ', 
There is no clear evidence that contaminated soils at Rocky Flats will present a threat of 
significant migration in the near future. So, in effect, this comment calls for a delay of all. 
ER work. The DOE, CDPHE and EPA believe that the removal of contaminated soils 

migration in surface .water and ground water or possible re-suspension by wind. . 
using the interim action level should proceed.in order to minimize the threat of contaminate'::'!.. . . .  

. . .  . _  . . . .  . . . .  . . . .  ........ . . . . . . . .  . . .  
i . .  . .  . .  - .  

Comment; 
. .  

.~ ,Plutonium stabilization and consolidation, and other activities such as building . % - . . .  . .  . 

decontamination and decommissioning, will be conducted in a safe manner that will not 
cause additional environmental degradation. If minor environmental contamination does !-::;. 

. .  . . .  
occur,it will be cleaned up. . .__ . . _ ._  

Comment; 

Clean up to average background when economically and technologically 
possible; any cleanup not to average background is considered "interim". 

Response; 

The DOE, EPA and CDPHE have not committed to cleanup to background. The reasons 
for this are: 

1. CERCLA and RCRA, the laws that govern the cleanup of contaminated sites in this 
country, say that cleanups should be protective of public health and the 
environment, not that sites be cleaned up to background. 

12 
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nd, congress wiU.not 

ly 1,200 other . . 

Superfund sites in the U.S. to background. 

3. The DOE, EPA and CDPHE have agreed that the interim action levels will be 
. '.'- .... revisited at the time of the final cleanup decision for Rocky Flats. . . .  . .  

4. The DOE, EPA and CDPHE have also agreed that the cleanup will be performed in 
a manner that will not preclude a more stringent cleanup at a later time. . .  

Comment; 

Although soil action levels are interim, there is no guarantee of additional 
cleanup after the interim levels have been met. 

Response: 

Additiond cleanup beyond~th .... interim'action . . . . . . . . . . . . . . .  . . . . . .  1eveIs"hl be dependeiit . 
. . . . . .  , . - .  : . .  ,, . . . . . . .  

. . . . . . .  I .  . .  .; . . . . . . . . .  . .  
. .  ..,. - : .  : . .  , , upon: 

1. . .  

2. 

.. :': . . . .  

An evaluation of the entire site at 
if residual contamination warrant 

e Comment; 

Continuing evaluation of new cleanup standards and new research concerning the 
health effects of ionizing radiation. 

c . ,  

. . ", 

?,.A 

If the industrial area is never reused 
why shouldn't a 15 mRem resi 

Response; 

The Vision for Rocky Rats anticipates potential commercial reuse in part of the industrid 
area and open space use in the Buffer Zone. If the industrial area is not used for 
commercial purposes, the only use it is likely to see is open space. The interim action level 
for the industrial area would also be protective of open space use. Residential development 
of either the industrial area or the Buffer Zone is not considered to be a likely future use 
scenario. 

ercialhdustrial purposes, 
ntial standard be applied sitewide? 

Tier I is a very conservative approach and should be the way to go. 

Response: 

The parties agree. 

13  
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Response; . .  

::. ..e..* .?. : The parties agree.:': : ' . .  

Comrnen t: 

Cleanup to background is unrealistic, use the proposed national standards 
and get on with it. 

Response: 
'% 

The DOE, CDPHE and EPA believe that the interim soil action levels are protective of 
human' health and the environment and; at the same time; all 
expeditiously with environmental restoration. 
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Dear Community Member: 

The U.S. Department of Energy (DOE), Colorado Department of Public Health and 
Environment (CDPHE), and the U.S. Environmental Protection Agency (EPA) have prepared 
the attached responsiveness summary to address the comments and questions received on the 
action levels for radionuclides in soils, The responsiveness summary is available in the 
Rocky Flats reading rooms and from the agencies. 

The DOE, CDPHE and EPA believe all comments and questions received through the formal 
comment period have been addressed in this responsiveness summary. The agencies will 
continue to address concerns in the most appropriate manner as they develop. Further, 
members of the community are encouraged to participate in future reviews of the action 
levels and in other matters of public concern at the Rocky Flats Site. 

DOE, CDPHE and EPA thank the community for its interest in the actions levels, for taking 
the time to comment 3n the agencies' proposals, and for ongoing participation in the public 
process. 

Questions about this responsiveness summary may be directed to Steve Slaten (DOE) at 303- 
966-4839, Steve Tarlton (CDPHE) at 303-692-3013, or Tim Rehder (EPA) at 303-312-6293. 

Sincerely, 

b 

Steve Slaten Steve Tarlton Tim Rehder 
U.S. Department of Energy Colorado Department of Public U.S. Environmental 

Health and Environment Protection Agency 

Enclosure 
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From : W J C  PHONE No. : 3034446523 Sep. 10 1997 1:ssp~ pa2 

Seven Reasons for an Indepenbnt Rcvicw of the Rocky Flats S(,il Ac.tioir Levels 
(there arc more) 

1) Dcsplre well-nigh universal public oppdtion to what they advocated, on October 18, 
1996, DOE, WA, arid CDPHE adopted the Action Lcvcls for Kndioiiuclides in the Soil at Rocky 
Flats they had all along proposed. 

2) Bccause die Soil Action Imels specify how much plutonium and other radioactive 
mittend may remain in the soil at Rocky Flats, they provide rhc clcarast deflnilion of 
"cleanup" so far advanced by DOG axid lis rcgulatoi-s. I t  is expected that thc llchcatiup" 
swidard establisllcd for soil will * d u o  apply LO othcr "cleanup" activity, such aw 
decontaruination of buildings. But thc agcnclcv huvc defined "cleanup" in a way that is 
unacccptnblc to the nffecred public. 

3) According to the adopted standard, undcr a situation of activc contnds at the sitc, 
radionuclides remaining fn the soil at  Rocky Flats may expose an office workcr in the 
Rocky Rats IndusVid zone to no more than 15 millirem per year in cxccss of nuturd 
background rcrdiatlon levels for at least 1000 years, or materials In the soll m a y  cx-puse a 
hypothctical future resident fanning on the ahe IO no morc than 85 m r d  yaur u h v e  
background for the duration of thc 1000 years. By contrast, in 1993 New York State adoptcd 
thc following more stringent cleanup stmdard for its Wcst Valley nuclear waste 
repository: "Thc cffcctive dose equivalent to the maximally exposed individual of the 
general public, from radioactivc material remaining at a sitc after cleanup, shall be as low 
as reasonably achievable and less than 10 mrem above that received from background 
levels of radiadon in any one year." 

4) In determining how much radioactivc material could remain in the soil withour 
accccding the afarmentioned doses, the government agcnclcs fed data for wventy-odd 
variables into their computcr progmm. Though the public repeatedly demanded that they 
use the most conscrvarivc figurcs at cvcry point in their calculodons, the agencles agntn 
and again used less-than-the-most-cautious numbers. ' h e  prcdictablc rcsult: inflatcd 
amounts of radioactive materials could remain in the soil. 

5) The Soil Action b e l s  adopted for Rocky Flats allow in the buffer zone u p  to 651 
picocxries of plutonium-239/240 per gram of soil plufi up to I 17 pCi of americium-241 pcr 
gram of soil - an mount of pluronium 17,132 times the average background level for 
plutonium of U.038 pCi per gram of soil, of amaddurn I U,935 tlmes thc avcragc background 
level for americium of 0.0107 pCi per gram of SOU. The Action Levels allow rhe sire's 
industrial zone to contain plutonium-239/240 up to 14,789 times average background Icvcl 
and americium-241 up to 9,439 times avcragc background lcvcl(S62 pCi of plutonium- 

6) At Fsewetok, where the ILS. conducted nuclear weapons resw, the AFWERDA decided 
that a conccnmtion exceeding 44) pci of plutonium per grdm of Soil was too unsafc to &ow 
people to move bdck into the area. 

2391240 plus 101 PCi Of merid~m-241 per - of soil). 

7) A recent report of thc Rocky Rats Actfnidc Migration Panel suggests that up to 90% of 
the plutonium in the Rocky Flats soil may be in a form soluble in water and thus that 
plutonium 'migr-tion is likely to be h r  greater than assumed by those who drafted the Soil 
Action 1.eveJs. IIownstream and downwind communities (and all rcsidcnts of thc Dcnvcr 
arca arc downwind some of the time) thus face a long history of potential cxposurc to 
plutonium panicles with all the attendant negative health effcce. 

CONCLUSION: The foregoing clearly shows the wisdom of an early, indcpcndcnt rcvicw of 
the Rocky Flats Soil Action Levels. 

kRoy Moore, Ph.D. 
Itocky Mountain Pcacc axid Justice Center 
Scptcmbcr 10,1397 



UNITED STATES 
HOUSE OF REPRESENTATIVES 

June 10, 1997 

The Honorable Federico F. Pena 
Secretary 
Department of Energy 
1000 Independence Avenue, SW 
Washington, D.C. 20585 

C O M M I R E E  ON APPROPRIATIONS 

- 

PERMANENT SELECT CO,VMI'ITEE 
ON INTELLIGENCE 

CHAIRMAN. DEHOCRATtC STUDY GROUP 

Administrator Caro'l M. Browner 
Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

M r .  Alvin L. Alm 
Assistant Secretary for Environmental Management 
Department of Energy 
1000 Independence Avenue, SW 
Washington, D.C. 20585 

Dear Secretary Pena,  Administrator Browner, and Mr. Alm: 

I received a copy of the letter dated May 1, 1997, the Rocky 
Flats Citizens Advisory Board (CAB) sent to you regarding review 
of the Rocky Flats soil action levels. 
of the 15/85 standard as established f o r  the Department of 
Energy's Rocky Flats site, including review of the RESRAD model. 

b 

I support national review 

As you know, Rocky Flats is very close to a major metropolitan 
area, and as cleanup proceeds, it's important to ensure that 
down-stream water supplies are protected. 
the 15/85 standard adopted by Rocky Flats protects these 
interests. 
advice, with the understanding that these standards will be 
reviewed, as needed, including an annual review as provided in 
the Rocky F l a t s  Cleanup Agreement. 

Since the adoption of the soil action levels last October, the 
Environmental Protection Agency decided against publishing a 
proposed regulation, thereby underaining the opportunity to 
subject these standards to independent national review. 
know, the Rocky Flats soil action levels are based on that draft 
regulation. 

I've been advised that 

I supported the interim standard based on that 

As you 



I now understand that the Nuclear Regulatory Commission (NRC) is 
preparing to publish a draft rule for soil cleanup levels. For 
this reason, it seems unnecessarily duplicative for both the 
National Academy of Sciences and the NRC to conduct a national 
review of the level of cleanup adequate to protect human health 
and the environment. So, I strongly support review of the RESRAD 
model by the National Academy of Sciences. I also support review 
of the 15/85 standard if the NRC significantly delays or decides 
against publishing its draft rule. 

DES: "dma 

I 

Thank you for considering my thoughts on this matter. If you 
have any questions, please call me, Stan Sloss in my Washington 
D.C. office, or David Abelson in my Colorado office. 

Sincerely yours, 
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TO: BO6 TRUE 

FROM? TIM HOLEMAN .. BROOMFIELD ENVIRONMENTAL AND NATURAL 
RESOURCE ADVISOR 

ma: WCAANNUALRSVIEW 

Brmrnfield hm rtrr follmriag mommeats to submit to the RFCA partki a9 you 
conduct thc slenual clevicw. 

' 1. Soil Action Levels 

We dhgree with the 19185 standard. In aut comrnests aa estabhnhmmt of thew 
etanderds. 'Broomfield slate0 iw Miefthut a mom restrictive stendard is appropriate. In 
light of rcccat fhdiagi by the Acthide Wigradrm Panel, reCem correspondence by the U.S. 

.* EPA and the ahtidoomcat of the EPA rulemaking, the RFCA annual r a i m  in a gowl time 
to teagsese furthcr scientific evaluation. 

Rrocrmdeld co~oprcu to aopport the aacferatcd clemup pbn, but only done in o 
safe UIXIR~IW aud w i t h  rigarous aversight. We believe the Coterim r d o n  level mefits llw 
atttntiom from aattonalty reeognir;ed scientists. Spoxifically. the linkage between water 
quality end soil - sod the firrther impact of erosion and a d  - as s t a W  by tbe Actidde 
panel, SUf~ge~b tbe need for a mrdiaatcd and comprettcrtsme r e d e w .  w e  suggest that a 
working group of the RFCA partits, &kr-WU, downgltresm cammunities, kfferson 
County and natiooally known experts be convened by DOE to scape oat additioaal reseaweh 
and additional computer moddlng, 

. 

2. Intergovernmental Cooperation 

to incorporate &upacted cvmmunitics mare c M v d y  kr the mnoultettve prmau. CeMn 
c l e ~ ~ w p  and wakr quality haues rcquire a higher standard O f  ctdbbrtttios Wfth hPtlCted 
communities. Appendix ma snd five oPQor useful and Impartsat guidance on 
i~tergovemmaota8 soopemtiora, Appendix Two oven metal rules of thumb for inkracthn 
which sheirld a l a  be applied in Cbw instances when local governelit Iand htse, Water 
qnality, community develugment rrnd public health and safety obltgatioas and 8uthoa'iW WOO 
be impacted by P RFCA decisSon. 

formal dimwifoa8, scoping activities, tratnhq and overall implementation to the thrw 
parties slanc, We eactsurege tbc partIra to -and the scopc of partkipadon in mma of 

-As implem~ntedon pracuccl8, DroonifieW rwxmmcitda thut the per4ieo find now ways 

In additiun, the standard opcrtltlng prpcedure of ibe  WCA partie is to limit their 
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these activities trecauna we believe I t  wilt l m p w a  public euppon snd the quality Qf 
dccieloes, 

PRGE : 024 ""I 

l'hc ASAP plan must be accompanied by olfcelemted publtc interaction and 
inf'onnatioa exchange Broomfield m m c n d s  completion of  the Wocky Flats WEB page 
as an additiaad central w u m  for obtilining many of the deanup decteion-making 
docwmesb. Becaw of the burdensome job of keepiug pace Wth tbe btrlbution of dmfk 
and final dooumcnta, many such docwments are not made sv-ailoblo int a timely fusblon for 
non-RFCA party review. Ia &me cases, we a m  not WCP aware of- wvai&bili@ af 
documents, includjng t h ~ e  wmmtssirracd by Katwl~ lSU to auppwt itn ASAF gaals, 

4. l ' d k B l O k W  Development 

Innuvathe techdogies  are not specificaily referenced in the a F C k  Kaiser-Hill 
has recently hired B technology dweiopmeaf specialist, Bow &ill Kaiser-BiU'rs technolotry 
development program help to a d e r a f e  and impve  m a  implemezltatioa? 
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June 1 8,1997 

Mr. Alvin A h ,  Assistant Secretory of Energy for Eiwhonmcfitd Managcmmt 
Department of Fncrgy. IIM-1 
1000 lndependence Avenue, SW 
Wmhington, 20585 

Ms. Jcssh Roborson, ManaRer 
Dol.? Rocky Hats 
P. 0. Box 920 

Mr. Jack McCraw, Deputy Regbnd Admlnlstmtor 
WA Kc rivn VI11 

D~JWW, CO 80202-2466 ' 

Galden, C080402-0928 

999 1 R t  k Street, Wire 600 

Mr. Tom Iaooby, IMCctot, Officc of t h Q  JInvironmcnt 
Colondo Dcpartoicnt of Public Health and hvlronrnent 
4300 Cherry Creek Drive South 
DCXWW, CO802U-1530 

. Dear Mr. Nm, Me. Robertson, Mr. M&awv, and Mr. Looby: 

The signatories of this letter call for the appofntmcnt of an indcpcndcnt body to 
conduct 1 thorough mview of the adequacy of the establish& acrh  Icv& fur 
radionuclides in sojl ar Rocky Rats. 

CONSIdlXATJONS 
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soil 10 apply to &anup of all Wli nuclear weapons production factlitles aarionwldo 
Indeed, chc 15/85 mretdyear for 1000  yea^ number propo=d for JZocICy Rats cl~mc 
frons 4UCFR.296, P A  Radiation Sfte Weanup Regdadon, the tcxc of the standard 13% 
expected to prnulgatc  nationaiIy. hiring &e public comment on thc Rocky Hats 
propusd. numerous citizens insisted ihal it would be unwfse to adopt action levcls for 
Rocky Hats: More a national standard was estabbhed. Moreover, XIC, national 
s m d d  should be Set *&Out i P V O I V i L I ~  aff-d popdadons bt rd-L DOE Sites 
iu a nationwide dcbatc 0x1 Ihe medts uf WA's propas& htandatd. To adopt ~ C ~ J O X X  
levels *r ROC& Flaw pdor to 6uch a debatc and prior to adc)ptbn of it aaliond 
stmdard WOUW Ire pmatum and would ~icr a b;lS precedcnr. 

4) 'me public pardcipatlan proccss on soil -acUcm'lorch fvr Rocky Mats shnurd near 
universal puhllc opposition to the proposal advanced by DOE and its reguIator,n 'Ihe 
Rocky Flnrs Citizcns Advisory Board and mmerous citizen groups r&ommendcd 
atrainst adoption d soil action levels Tor Rocky Rats at the present time 

5 )  llespitc. Ws srrong public apposition, on X 8 Octvber 1996 N E  19%. and CL')I'IIE 
adoped the action levels they had all dong proposed, 

6)  On thc foUowing day* 19 October, DOE AssfSWnt secretary Alvin Am c n w k r c d  * 
group Of Vriry disgruntled bcs l  citizens ar a public: meedng in *dd% C d O r d O .  
Rerorc a e  day was out he sdd 
appropriate. ~urthcnnorc, M. Alm suggested &at an Indcpmdmt body might 
conduct thh rcdew- 

7 )  Mcmwhile, #Q~2?fWtj, W A S  proporred wahaal action kvcf siundtlrd for 
radjofiuclidus in soil has been shelved. h i s  uadefscorcs the premature nalure or thc 
I. 8 Oaober 1996 dcdsion taken fegdlng Rocky Flatse 
8) The soil action levels adopted for Rocky 14nts allow in the soil 01 t h ~  buffa xone d 
quanlity of plutonium that emits up to 651 picocuricv per gram of sail in the company 
of americium emitting up io 117 pitocuries pcr grrm of soil, since this mount 
pmmedly would result in an exposwe of no more than 85 mrcm per year ro a 
hypdhetical restdcnt in thc hirer zone. For fhc hxlusttjal zotlc, the adapted action 
Icvefs dbw 562 giccocurics of plutonium per grm or soil plus 101 p~cocurics of 
ameridum per g m  of soil, becausu this amount purparrcctly would result in an 
cxposurc of no morc than 15 mrem per year to an ofl'ice worker in the industrial 
zone. At Emwerok, where rbc U.S. 'cwductcd auclear w e a p o ~ ~  tests, rhc AEc,%xI>A 
dwidai that concencr-done excci3atal& 40 picmries of ~ l u t o n , i ~ '  gram of soil 
werc too unsafe co rrllow peopk to movc back into the m p .  

9) F a ~ d  wfth b,aving lo clean Up tbc Westcrn Ned York Nuclear Smvices Ccntcr in 
West Valley, NY, in 1993 thc Hew York State Dqxmment of h*nnmmtd 
Cwnsermtion promulgated the folkwing s.tandard: UThe effective dose equivdtnl to 
the maximally exposcd individual of thc g e n a l  public, Prom radoactivc mated4 
remainlng at a site aftcr cIt!mup, 6 h d  be as low as reasonably achtcwabIe m d  less 
than 10 mrem above aat received from background levels of radiation in rtny ant: 
ycar." In sertfng this staadd N L ~  York Stale authorities mjecled NRC' and P A  
recomiv-ndations *at they dopt  "a dose fiwt of I5 m r c d y r  fn C X C C S ~ ~  of narural 
backgmuwl mdtatlon wer the first 30 years." 

~ONCWSIOV 

1 % ~  foregoing clearly shows t h e  wisdom of an early, indc cndent revim of thc 
Rocky Flats soil acrion Icvels. 11 rcmdns to specify whut s R ould be Included in f i e  

carly review of bac actkm Icvd dcdtdon W d d  be 

- 
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E) WHAT 'l'lMIXAELE SIIOum BE FCXLLIWElX 13e mew beam isliould mzdurr ha work 
In an expeditious manner, s~rivlng nor to exceed a two year time ftamcr, with an 
earlkr cornpietion date if possible- DOE should m c t u r e  its environmental 
restoratJon progmm at Rocky Hats such t h y  the need to revisit environmental 

I 
I 

. .  @ .. 
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resror;itl~n acriyitict I 

stringent. e 

We would apprcclate a rwonse to thii gropusd by July 2, 1397- Should you have any 
questions plc;lsc fcd ftce to contact LrRoy Moore-of the Rocky Mountdn Y a c o  and 
Justlca Center (303) 444-6981. Eugene DeMayo Ilocky Fka~ C u q d ~ w c  Chdr of thc 
S f m ~  club (303) 938-9456, or Sam Cole of thc Denver Chapter of Pbq;sidans for: SwUl 
Responsibilfty (303) 29tr-8Ofil1. 

1s rninWkcd In the wcnf that soil actton levels me made ... .. m e  . 

. . .  
Yours slncercly, 

...._ 
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FACSIMILE TRANSMISSION 

PHONE FAX 
Hank Stovall City of Broomfield 466-5986 469-8554 

k e n  Korkia RFCAB 420-7855 ' 420-7579 
a t e v e  Slaten DOE 966-4839 966-371 0 
Jeremy Karpatkin DOE 966-2080 966-6633 

d o h n  CorSi Kaiser Hill 966-6526 966-4255 
-Dave Shelton Kaiser Hill 966-9877 966-5001 

Edd Kray CDPHE 966-21 15 966-5449 I Dr NormaMorin CDPHE 692-2645 782-01 88 
city ot westminster 430-2400 

Sam Dixion City of Westminster 426-1202 429-51 13 
vCeRoy Moore RMPJC 444-6981 444-6523 a Joe Goldfield ._  - c 321 -7276 

. . .  . . . . .  . . . . .  . ., . .  , > . .  ........ I: .i . .&: . ,  . . . .  . . .  
. . . . .  . .  . .  . .  . .  PHONE: (303) 438-6360 

. . . .  . .  . . ,  . .  FAX: - --- (303).438-6234 - - - -  ---- . .  
I UATE: octoner 31.1997 

wm i i r i imcuin I CL I 11 y u u  UIU IIUL ~ e ~ e i v e  ail payes or IT payes are iriegime 

Diane - 438-6360 
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OCTOBER 31, 1997 

TO: SOlL ACTION LEVEL AD-HOC GROUP 

FROM: EANK STOVAEL, BROO,;1.PFPEED COUNCIL MEMBER 
(PHONE: 866-5986) 

KATHY SCHNOOR, CITY OF BRO-MTIELD 
(PH ORE: 138-6363) 

RE: INDEPENDENT REVIEW OF RADIONUCLIDES IN 
SOILS 

Per our October 10th eeting, interested members of the ad ho 
are invited to meet to discuss the next draft of tbe RSAL independent study 
project description. The meeting will be held on Xovember 4, from 11:30 to 
1:30 at Broomfield city haU Pizza Win be provided. 

Attached is the ne 

1 1 1  

a dr& Because numerous comments and 
suggestions have been received, we suggest that this doeument be viewed as 
the next step, aot a final scope of work. Upon selection of the final members 
of the panel, this draft project description wilt pmvide the basis for fixrther 
refinements by the panel and the development of a scope of work 

The ses~oalr on "issues" is simply an attempt to characterize some ofthe 
concerns of the group and to highlight those issues a coatmctor must be 
sensitive to when submitting their proposaI. 

Also attached are cornmeats from Victor Holm snd Robert &nick, 

We wilt review this draft at the meeting and discuss next steps. 
We look forward to your participation. 
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Draft Project Description 
October 31,1997 

1.0 Project Descnpdon and Product 

In light of recent events and reappraisid of the establishment of d e  levels of residual 
pIutonim in the R Q C ~  Flats sds, the U.S. Departmea of Energy has agreed tQ support and 
fimd a community-hased advisoy group to oversee an independent evaluation ofmdionuclide 
soil action Icvcls. The purposes of the evaluation are tb independently analyze the soil cleanup 
action level (fix transuranic elements in the soils at Rochy Flats and recommend changes as 
appropriate. The evaluation wilI be condwud by ahowledged experts chosen by the panel. 

An oversight pmel will be formed and will consist of a combination of local 
government, federal and state re,dators, and interested citizens. Over a twelve to fifteen month 
period - fiom the time of contract award - the group will, through CDPHE, contract with 
appropriate professional specialists to assess the appropriateness of the current l3ESRA.D model 
and any alternative models. 

The results of this,investigation and evaluation will be shared with the MCA principals 
to provide additional guidance in the ongoing refinement of soil action levels and the design of 
An RFP will be issued and the panel, with the assistance of CDPHE, will select a winning 
proposal and negotiate a &I scope of work with the winning the contractor. 

2.0 Process and Admirristtation 

2.1 Project Adminhtratioa 

The Colorado Department of Public Wealth rind Environment, through the office of the 
Rocky Flats Health Advisory Panel, will serve as the administrative conduit for allocation of the 
monies, administration of tfic contract aud seca&d and organhthId wquirzments of the 
oversight pmel. 

2.2 Establishment of the Oversight panel 

The community-based oversight group shall be called the Roc@ Huts hdionucMe Soil 
Action ImeZ Oversigh Pane!. The Oversight Panel shaIl consist of the foilowing members: 

c Six members of local government. The members W be self-selected by the 
consensus approval of interested local governments 

by the consensus approvaI of interested public interest groups. 
Three representatives fiom the Technical commmity to include one 
represenrauve i?om the HAP. Representatives hill be selected by the interim 
adhoc group after a public notice and revicw of candidates. 

Two members of the public interest community, Members shall be self-selected 

L 
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mbers of the.gmira1 public. 
interim adhoc group after a public notice and review of candidates. 
One member of the RFCAB. Member shaIl be nominated by the CAB. 

Ex-officio members: U. S. Dcparhnent of Energy 

: 

. .  ,. U. S. EnvironmentaI P r d o n  Age%y 
Colorado Department of Public Health and Environment 

An h m i m  a&oc group consisting sfthe following members will convene to guide 
meition ofthe full panel. The interim panel consists of the following representatives; City o f  
Broomfield (Nark Stovall and Kathy Schnor): City of Westminster( Sam D s o n  and Mary 
Harlow); The Peace and Justice Center ( LcKop Moore); C A S  ( Victor Holm and Ken Korliia); 
Es-officio ( DOE - Steve Slaten; Kaiser-Hill- Dave Shelton and John Corsi); CDPHE - Norma 
Morin and Ed Kray). 

2.3 Selection of 8 Contractor(s) 

The oversight panel shdl oversee the refinement of the Principal Investigation and 
Evaluations Questions (described below - 3.0) to be aclctressed by outside contractors. The pane1 
shall utilize the expertise ora contractor or contractors to conduct the research needed to address 
the Principal Investigation and Evaluation Questions. An RET will be issued and the panel. with 
the assistance of CDPHE, will select a winning proposal and negotiate B fulal scope of work - with the winning the contractor. 

. 2.4 Process Management I 

All meetings shall be advertised and open to the public. The general public shdl be 
encouraged to provide input to the: panel. The panel shdl strive for c o m ~ u s ,  but when 
necessary, work by the process of majority vote. CDPHE will assist the panel in drafting the 
necessary documents and the RFP. In addition to administrative services, CDPHE will plan and 
promote meetings, serve as a liaison behveen the panel and the contractor and heIp disseminate 
information and results. DOE and Kaiser will work to ensure fidl access to all avaiIable dam 
and relevant documentation. The Oversight pane1 will not be paid 

Reiationship to the Actinide Panel 2.5 

The R E S W  model h i t s  its review to on-site impacts. The primary scope of the 
research will be the review of the RESRAD model, but many stakeholders believe that the 
impacts on ot'f-site migration of radionuclides is of highest concern Therefore, the ongoing 
research of the Actinide migration panel and site investigations into the short and long-term 
mi-ation and fate of the actinides should be woven into the contractors activities as appropriate 
for addressing the PrincipaI Questions. Because the Actinide Panel is addressing the potential 
for surfact: water mi,gation off-site, the Oversight Panel should coordinate and incorporate the 
Actinide panel results into the timing of the activities of the contractor. It is expected that the 
comactor wilI meet at least once kith the actinide migration investigators to share information 
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and c o o r k t e  efforts as appropriate and that the oversight &el will be kept firlly appraised of 
the acthities and results of thr= actinide migration investigators. 

3.0 Principal Investigation and Evaluation Questions 

Described beIow are the specific research questions to be answered by thc projectThese 
questions will provide guidance in the development of an RFP, and serve as the basis for 
negotiation of a find scope of work with the winning contractor(s), 

a. What are the various models which can be applied to the study of the impacts of 
plutonium i!. Rocky Flats soils, including the RESRAD model? Analyze these 
mod& to determine which ones are best suited for the site-specific conditions of 
Rocky Flats. 

b. What are the model input parameters and assumptions being applied for the 
e-xisting models in use at Rocky Flats? Are these input parameters accurate and 
credible in simulating soil conditions and associated dose and risk. Each of these 
pameters should be commented upon as to distribution of possible values, from 
most conservative to least conservative (including a "reasonable" value), and the 
sensitivity of these parameters to the final result , 

c. By applying the best available sods model and appropriate input parameters, as 
well as the methodology or methodologies as defined in the RFP, how will the 
model results impact the translation of dose and risk to soil action levels? 

what processedmodels have been used to detmine cleanup levels at other 
plutonium contaminated sites and do these processesimodeb have application for 
use at Rocky Flats. 

d. 

4.0 Special Issue 

Below is 3 list of issues for the panel and the contracror to keep in mind as the final 
scope of work is negotiated This list is a compilation of concerns and working 
assumptions expressed by stakeholders, DOE, Kaiser-Hiil, CDPHE and EP-4 to provide 
a backdrop for thc final design of the scope of work. 

4.1 Establishment of the RSAL: Under the Rocky Flats Cleanup Agreement, the 
RFCA principals agreed upon the current RSAL to establish interim soil action 
levels for radionuclides (primary plutonium and americium) to be protective of 
people using Rocky Flats after site closure. The RSAL did not consider off-site 
migration These RSAL's are to underso perbiic review ;is new infomation is 
available. 

4.2 Water Quality Standards: The 0.13 pCLZ surface RZtei standard for plutonium 
and americium were adopted by the Water Quality Control Commission to 
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protect all off-site use of water both during and after closure. The WCA 
principals believe that the application of the RSALs to the site will result in 
actinides remaining in low concentrations in the soils. StakehoIders believe that 
the synergy of sud'ce/groundwater to soils should be considered in the review of 
input parameters in the RESRAD or other models. 

4 3  

4.1 

4.5 

4.6 

off-site Migration: Recognizing the l e d  role of the actinide panel, stakhddm 
appreciate the potential for Ions-term off-site migration either through air, water 
or soil, and believe that a new or improved soiis model should strive to integrate 
multi-media considerations. Some stakeholders believe that by applying A L A M  
princip!cs, actinides can be minimized and immobilized in order to reduce off- 
site migration. 

Input Parameters: To ensuie that the contractor wilt quantitativcly address the 
research questions and in order to minimize the subjecuvc level of interpretation 
on how the input parameters shouid be applied, the scope of work and the 
contractor must strive to identify, at the onset, the method by which input 
parameters are applied or tested. Among others, choices include: Best estimate 
method, conservative method, bounding method, and probabilistic risk 
assessment method Specifically, stakeholders are concerned that the 
56lpCi/grm action levels is high. Likewise, DOE is concerned that rn- 
the consemitism of dl input parameters could result in a model that lacks 
"reasonableness". 

Uniquie Site Specifa'Coaditions: The RFCA operates under the assumption 
that de;inup activities and cleanup levels will allow for a &re land use Scenario 
of ?'??'? This assumption, as well as off-site 1md use devslopments, provide an 
important backdrop for the application of a preferred model. In addition, other 
issues impacting soiIs include: community acceptance of institUtiod controls; 
the prospect for deployment of innovative/cost eflective soils remediation 
technologies; the opporttmity for off-site disposal of soils and building rubble; 
and, the importance of buffer zone preservation 2nd criticaI habitat. All these 
issues, many of which are in flax, shouid be recognized when judging the 
applicability of the RESRMI or other models 3t Rocky Flats and the adequacy or 
appropriateness of the model inputs. 

Quality -Assurance: Quality assurance is critical to ensure that the contractor 
results are credible, believable and consistent with esiablished practices for 
d y s i s  of radionuclides. The scope of work must ensure appropriate quality 
assswmce md per review protocds. 

5.0 Timeline: 

General Tknclinc: - 12 to 15 months from date of contract. 
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nt of scope 
of work and development and issuance of RFQ. 

Januaq, 1998 

March to Dec, 1998 

- Award of contract. 

- Contractor perfom scope of work with quarterly 
technical review mccting with the panel and the public. 

Jan to March, 1999 - Final report (Panel review and peer review) 

6.0 Estimated Cost: 

%800,000 to s 1,500,000 * Prclhinarq. estimates by CDPHE 

. _  
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October 28,1997 

-.. 
Tim Holeman Hank Sbvall 

Subject. Rocky RW Soil Action Lcvels (SALS)  Independent Reticw 

Dear Gentlemen. 

I wanneed to express more fully the concern I expressed during the recent meeting concerning the 
independent review of tlle Rocky Flats soil action limits ( S A L S )  k i u s c  I feel that it is important rLat 
everyone involved be aware of this issue. 

It hiu been my impression that people have thm main concerns regarding the current interim SALs 
and/or the analysis used to genersce: them 

lc The apppJicab&ty oi fhc RESRAD model to the Rocky Flats sirnation. 
2. Thc adequacy or appropriatcws of the model inputs and. in padcuhr, their conservatism. 
3. The magnitude ofsthe Mrs kmsrsives (e.g. 562 pCi/@just SC~JW too high). 

E defined thoroughly and tfiwghtfOUy in advmcc, lhis indepcndem revkw should be able to address 
a c h  of these conccrns. However, to ensure this wc must be c m f d  not to frJl hco the common Lnp of 
having to intaprcr Ihc d t s  of such a study. With &is I mcan &a! we mus% ciefme what we 
to know and, in fact, what wc'rc willing to accept and get as broad a acceplilnce to this before the 
indcpenht rcvirw is done. I believc 

In my opinion, dctermining the applicability of the RESRAD mock1 (item I - above) or my othcr model 
shoukd be il fairly anightfom+ard and definitive mk. A kshnicutly compctmt orgmkdon should bc 
ablc to tell us. if not which model is best, which model or models x e  adequate and applicabie to the task. 

seeking 

consideration which I discuss k l o w .  requinr dxt ax: 

However, with regard to items 2. and 3. abovc, I believe that no additional study or independent review 
will be success5~1 ia satisfying thsc concerns uolcss we  kid^ ug rrorif what kind of study we want 
done. I say this hecause it is not something that can bc determined hy an outqide orgdzation. An 
iuocpcndmt body can tell us rh= validity of mod& and inputs, bur &cy carnot ell US how Lhcsc hpurs 
should be applied unless we give them adequate guidance. This is why L feel char it is impentivt that as 
many kchnid  pcopk as pssiblc are involvcd in the dcfmition of &is independent revicw. By way of 
h e  fullowing de~cription~. let CI# try CO m p l i i  what I IKUAII by Chis. 

I am aware of four principd methods which L-an be employed to @ o m  or critique such an analysis. 
Bricfly. and h simple Icrms. these W :  

Best Estimate Method: 
This is just that 3 bcst cstimatc of which SALs will yield rhc limiting doscs. The inpuu for such iln 
axulysis arc cboscn based on their highest likclihood or, vcry ofc~n. [tic: mean value, WIUI SO= 
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wcre an even chance that the wind will be eid.ter.5 or 10 mph, 
such a a d y  would assnme.a value of 7.5 mpb plus some measurement uncertm ' ty- Suchandysisis 
gcaerylly not used for this "pc of limit determination and probably wouldn't be acceptable CL) mimy 
people anyway. 

Cammatfve Me&& 
This type of analysis requires m o ~ e  judgment ofthe inputs &aa kr estimate for the level of 
cmsexvarim must be defkd.  It involves cboasing iopurvalue~ which will intcntiodly prodnee lower 
SALS. For example, if there is an even chance that the wind will be 5 or 10 mph, one would choose the 
10 mph wind if it i s  known tkat it would cause bigber doses and t h d o m  Power the resulting S&. & 
near is 1 can interpret from various d e w s .  the current S u o  analysis was done with a rnocLmdy 
cnnscwative methodology. 

Pzoundiig Mrthod: 
This type of anaIysis involves choosing input values which are at thcit absdutc maxirmrms or minimums 
sa as to achieve the lowest posshIe resulting S A L S .  For example, if the wind is slmost dways 5 or 10 
mph, bul it is known to reach as higb as 90 mph, chis rypc of analysis wadd use the 90 mph value. The 
problem with ti& method is that it wiU likely yield Iimits which are BELOW backgrovrrd Ievels. The 
reason this happens is because tbc combhacion oP dl of d ~ c  woat case inputs is draost compzetzly 
unrealLstic u) assume. The peopk and argauizatians which are striving fbt this type of mdy& must be 
made swim of the unrcasanableaess of this approach in its pure fom 

Tbis method combines the principles of the f5.m~ w o  metbods into a v q  t e c h i d l y  defensible analysis. 
In this metho& the model is NU a large number of times (many thousands and sometimes mdEons of 
cases atc: not untomrmn) and the m p m  are allowed to v a q  tandody oved a range of tbeir known 
behavior just as &cy do m n a h m  For example, if the wind isknown to be 5 mph far 15 daydmunth, 10 
xnph for 10 daysimontb. and 25 mph for 5 dayshnouch, ahen &e selectian of this -ut aver rbe course of 
the many thousaads of cases will reflect this distribution. Thr: d t  of this t y p  af d y d  is s 
dislribution of SALS which can rken be evdnated c o d v d y  by sekxtbg the &nits even a standard 
scaristical 9 5 6  or 99% coniidencc level. Io h e r  words, we can select the SALS which, with a high 
degree of probability, will ensure that the dose limits are not exceeded. 

PRA i s  Lbe methoddogy which is inc&gly being adoptrd by the nrrcltar power indpslIy t~ ptcfarm 
their @q d y s e s  because it &ects che mostdistic -5-t of the dsks posed by a given evcnL 
IK is hi,&ly suitcd for Scrting the Rocky Flats SALs aid in my opinion, the best choice because if the 
inpua are dr.finert qprogriardy. in h k e s  thc ~ W S  work d interprefation out of the results. 

By these descriptions. I h o p  it becomes apparent LO everyoue krvolved that no indept?ndenn organi;laeioon 
can tell us wbicb of t b c  is what should be done when critiquing tbe S A L S .  ALSO, it is probable thar we 
wmld choose a method differcat fiam what was used for &he ament Shts .  In Lhis cast& ir S e e m s  mast 
8icient da we simply ask the chosen orgaaiwtion to pedosrn a new calculation. Thcnfore. I believe 
that as many people as possible need to understand titese mtbodologkd concepts befon?, dte d e w  or 
recalbdation to wure that the redts will address thc widest range of concerns. If it is fell that this 
issue is stiU not clear, I would be happy to make a brief ckifjring presemtion to the work&! noup. 

SincereIy, 
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, ' Somequcstio .discuss before we agree on the scope. 

A. 'Do we want to consider a two tier system incorporating institutional controls. . 
1 .' I f  we do have two tiers what should bc the criteria. 

a. The entirc buffer zone ? 
h. Only environmentally sensitive arcas e.g. Prebblc mouse habitat. 
c. cost ofclcjjup. 

2. Who decides an the dt-cria and when. -- . .  

B. The water standard is set at one chance in a million Tor cancer if used Tor drinking water. Do 
we want to use !he samz risk for airborne dust on'sitr. 

Scope Itcms: 

A. Survey or past exampies of soii action revels used Tor cleanup. 
1. What uses was fand to put to after clcanup. 
2. When and io what dose standard was the cleanup done 
3. What particufar soil conditions were prescnt. 
4. What was the depth of contamination. 

B. What computer prog-arns or methods are available to translate dose into contamination Iwels. 
- 

7 

i. What are the advantages of each 
2. Whcrc have they been used. 
3. Hiwe they becn throughly tested. 

C. Input parameters 
I .  Site specific parameters 
2. EPA specified parameters 
?. Usc 3 risk based probability method to detcnninc overall risk. 

D. Off-& exposure 
1 ,  Water 
2. Air 

. . . . . . . . .  :-, ..... .( 

... . ....... . .  :. 
. I, 

E. Q/A. I-Iow arc the values to be rneasurA, what spacing consiitutes confideticc. d h  checks. 

E. Land use - institutional controls 

F. Techriolo~y for soil cleanup 

. .  
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t Message Header 0 ElKathy Schnoor072530,3505 0 [u 
nknown]ElKschnoor *E Sender: TimHoleman@aol.com 
Received: from mrin83.mail.aol.com (mrin83.mx.aol.com [198.81.19.1 
931 1 

by dub-img-3.cornpuserve.com (8.8.6/8.8.6/2.8) with ESMTP i 
d RAAl8254 

f o r  <Kschnoor@compuserve.com>; Tue, 11 N c v  1997 17:39:07 - 
0500 (EST) 
From: TimHoleman@aol.com 
Received: (from root@localhost) 

by mrin83.mail.aol.com (8.8.5/8.7.3/AOL-2.0.0) 
id RAA10561 for Kschnoor@compuserve.com; 
Tue, 11 Nov 1997 17:39:04 -0500 (EST) 

Date: Tue, 11 Nov 1997 17:39:04 -0500 (EST) 
Message-ID: C971111173335 -659547968@mrin83.mail.aol.com> 
To: Kschnoor@compuserve . cGm 
Subject: corrected version I1 
MIME-Version: 1.0 
Content-Type: text/plain; charset=unknown-8bit 
Content-Transfer-Encoding: 8bit 

Review of Radionuclides in Soils CleanupAction Level Modeling 
Draft Project Description 
October 31, 1997 

1.0 Project Description and Product 

In light of recent events and reappraisal of the establish 
ment of safe 
levels of residual plutonium in the Rocky Flats soils, the U.S. 
Department 
of Energy has agreed to support and fund a commucity-based advisor 
y group to 
oversee an independent evaluation of radionuclide soil action leve 
Is. The 
purposes of the evaluation are to independently analyze the soil c 
leanup 
action level ( f o r  transuranic elements in the soils at Rocky Flats 
and 
recommend changes as appropriate. The evaluatiorr will be conducte 
d and peer 
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'reviewed by?:acknowledged 'experts' cho 

. . . .  . ,  . . . . . .  . .  
, (. . Get "Jenny [ .'s :.language. 

combination of 
local government, federal and state regulators, environnemtnal cit 
izn and ,, . . .  

-interested citizens. Over a twelve to fifteen month period - from 
co.nt'ract award - the group will, through CDPHE, contract with appr 

professional. specialists to assess the appropriateness of the curr 
ent RESRAD 
model and any alternative models. 

. .  

An oversight panel will be formed and will consist of a 

. the time of . . 

.. opriate 

The results of this investigation and evaluation will be 
shared with the 
RFCA principals to provide additional guidance in the ongoing refi 
nement of 
soil action levels. A n  RFP will be issued and the panel, with the 

assistance of CDPHE, will select a winning proposal and negotiate 
a final 
scope of work with the winning the contractor, 
the evaul wityll be conducted and perr review by achknowledged exp 

logistical 

erts . 2.0 Process and Administration 

2.1 Project Administration 

the group likes this method: (leroy) 

The Colorado Department of Public Health and Environment, 
through the office 
of the Rocky Flats Health Advisory Panel, will serve as the admini 
st rat ive 
conduit f o r  allocation of the monies, administration of the contra 
ct and 
secretarial and organizational requirements of tke oversight panel 

2.2 Establishment of the Oversight panel 

The community-based oversight group shall be called the Ro 
cky Flats 
Radionuclide Soil Action Level Oversight Panel. The Oversight Pane 
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. .  

'. . consist of 

Six members of local government. The members shal 
1 be self-selected by 
the consensus approval of interested local governments 

icky: most effectd 
downwind members) Members shall be self-selected by the consensus 
approval of 
interested public' interest groups. 

a 
Two members of the public interest community. . <(M 

Three representatives from the Technical community 

representative frQm the HAP. Representazives shall k s  selected b 

interim adbc g n u p  after a public notice and review cf candidates 

Two members of the general public. Representative 
s shall be selected by 
the interim adhoc group after a public notice and review of candid 
ates. 

Member shall be nominate 

to include one. 

y t ? P  

One member of the RFCAB. 
d by the CAB. : . . .  : .  . , .  

e ion Agency 

%-officio members: U. S .. Department of Energy 
U.S. Environmental Protect 

Colorado Department of Pub 
lic Health and Environment 

An Interim adhoc group consisting of the following members 

guide creation OB the full panel. The interim panel consists of t 
he 
following representatives; City of Broomfield (Hank Stovall and Ka 
thy 
Schroor) ; City 05 Westminster ( Sam Cixion and Mary Harlow) ; The Pe 
ace and 
Justice Ser-zer ( LeRsy Moore) ; CAB f Victsr Eslm and K t n  Korkia); 

( DCZ - Steve Slxen; Kaiser-Hill - Dave Shelton and John Corsi); 
Norma Morin and Ed Kray). 

will convene to 

Ex-3ffizio 

CDPHE - 

2.3 Zelection of a Contractor(s) 

The oversigh: panel shall oversee ehe refinernezt of the 2r 
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Investigation'. and Evaluations."Questions . (described'-below - 3.0) "to 
addressed by outside contractors. The panel shall utilize the exp. 
ertise of a 
contractor or contractors to conduct the research needed to addres 
s the. . .  

Principal Investigation and .Evaluation Questions and consideratio 
n special 
issues. An RFP will be issued and the panel, with the assistance 0 .  

will select a winning proposal and negotiate a final scope of work 

winning the contraczor, (includizg design of peer review processes 
1 . -  

." ' ' . 

be 

. ' f CDPHE, 

with the 

Leroy's y 

2 . 4  Process Management 

All meetings shall be advertised and open to the public. T 
he general public 
shall be encouraged to provide input to the panel. The panel sha 
11 strive 
for consensus, (Tom: the panel shall define its purposes on the tr 
ansition 
from concensus to majority) but when necessary, work by the proce 
ss of 
majority vote. (Marshall: The panel should design a public parfti 
cipation 
process, and initial input from interested stakeholders). CDPHE w 
ill assist 
the panel in drafting the necessary documents and the RFP. In addi 
tion to 
administrative and coordinating services, CDPHE will serve as an 
adminstrative liaiscn between the panel and the contractor and he1 
P 
disseminate informazion and results. DOE and Kaiser will work to 
ensure full 
access to all available data and reLevant documentation. The Overs 
ight panel 
will not be paid. 

2.5 Relationship to the Actinide Panel 

The RESRAD model limits its review to on-site impacts. Th 
e primary scope of 
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RESRAD- mo.dei,..:..but '.many-.:sta 
{'.; th& be , the''- re 

. . .  . . . . . . . . .  . . .  . . . . . .  , .:. . .  . . .  , .. ' e ho 1 der s --- 
believe th he impacts on gration of radionuclides is 
of highest 
concern.' Therefore, the ongoing research of the Actinide migratio 
n panel and 
site investigations into the short and long-term migration and fat . . ' 

e of the 
actinides should be woven into the contractors activities as appro 
priate for 
addressing the Principal Questions. Because the Actinide Panel i 

addressing the poteritial for surface water migration off-site, th 
e Oversight 
Panel should coordinate and incorporate the Actinide panel results 
inta the 
timing of the activities of the contractor. It is expected that t 
he 
contractor will meet at least once with the actinide migration inv 
est igators 
to share information ,and coordinate efforts as appropriate and tha ., 

t the 
oversight panel will be kept fully appraised of.the:activities.and .. 

S 

. '  

. .  results of 
the actinide migration investigators. . .  

3.0 Principal Investigation and Evaluation Questions . .  
. . . .  

. .  

. . .  
. .  

Described below are the specific research'questions to'be . . . . . .  . . .  

answered by the 
project .These questions will provide guidance in the development' o 

and serve as the basis for negotiation of a'final scope of work wi . . . . . . . . . .  

th the 
winning contractor ( s )  . 

- f an RFP, . .  

. .  

a. Whaz are the various models which can be applied t 
o t k  study of the 
i m p a x s  of plutonir. in Rocky Flats soils, including the RESRAD mo 
del: 
Analyze these models to determine which ones are best suited for 
the 
site-specific conditions of Rocky Flats. 

b. Whas are the model input parameters and assumption 
s belng applied for the 
exisring models in xse at Rocky Flacs? Are these input parameter 
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.. - 'i . . . . . .  . . I _? . . .  .... ... . ... . . .  . . . .-  .. ".accurate ... 

' ,'and credible in simulating .soil"conditions and associated .dose and' ..... . .  - 

risk. 
Each of these parameters should be commented upon as to distribut 
ion of 
possible values, from most conservative to least conservative (inc 
luding a 
"reasonable" value), and the sensitivity of these parameters to t 
he final 
result. 

C. By applying the best available soils model and app 
ropriate input 
parameters, as well as the methodology or methodolcgies as defined 
in the 
RFP, now will the model results impact the translation of dose an 
d risk to 
soil action levels? 

d. What processes/models have been used to determine 
cleanup levels at other 
plutonium contaminated sites and do these processes/models have ap 
plication 
for use at Rocky Flats. 

4.0 Special Issues e Below is a list of issues for the panel and the contractor 
to keep in mind 
as the final scope of work is negotiated. This list is a compila 
tion of 
concerns and working assumptions expressed by stakeholders, DOE, K 
aiser-Hill, 

CDPHE and EPA to provide a backdrop for the final design of the s 
cope of 
work. 

4.1 Establishment of the RSAL: Urder the Rocky Flats C 
leanup Agreement, the 
RFCA principals agreed upon the current RSAL to establish interim 
soil action 
levels for radionuclides (primary plutonium and americium) to be p 
rotective 
of people using Rocky Flats after site closure. The RSAL did not c 
onsider 
off-site migration. These RSAL's are to undergo periodic review as 
new 
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4.2 Water Quality Standards: The 0.15 pCi/L surface wa 
ter standard for 
plutonium and americium were adopted by the Water' Quality Control 
Commission 
to protect all off-site use of water both during and after closure .. The RFCA 
principals believe that the application of the RSALs to the site'w 
ill result 
in actinides remaining in low concentrations in the soils. Stakeho 
lders 
believe that the synergy of surface/groundwater to soils s5ould be 

in the review of input parameters in the RESRAD or other models. 
considered 

4 . 3  Off-site Migration: Recognizing the lead role of 
the actinide panel, 
stakeholders appreciate the potential for long-term off-site migra 
tion either 
through air, water or soil, and believe that a new or improved soi 
Is model 
should strive to integrate multi-media considerations. Some stake 
holders 
believe that by applying AUWA principles, actinides can be minimi 
zed and 
immobilized in order to reduce off- site migration. 

4 . 4  Input Parameters: To ensure that the contractor wi 
11 quantitatively 
address the research questions and in order to minimize the subjec 
tive level 
of interpretation on how the input parameters should be applied, t 
he scope of 
work and the contractor must strive to identify, at the onset, the 
method by 
which input parameters are applied or tested. Among others, choic 
es include: 
Best estimate method, conservative method, bounding method, and 
probabilistic risk assessment method. Specifically, stakzholders 
are 
concerned that the 56lpCi/gram action levels is high. Likewise, DO 
E is 
concerned that maximizing the conservatism of all input parameters 

result in a model that lacks "reasonableness". 
could 

Page 7 



Fcabinet.dat 

. .  , . . . . .  . .. . .. . 

4.5 Uniquie Site Specific Conditions: “The RFCA operat 
es under the 
assumption that cleanup activities and cleanup levels will allow f 
or a future 
land use scenario of ? ? ? ?  This assumption, as well as off-sit 
e land use 
developments, provide an important backdrop for the application of 
a 
preferred model, In addition, other issues impacting soils includ 
e: 
community acceptance of institutional controls; the prospect for d 
eployment 
of innovative/cost effective soils remediation technologies; the o 
pporc un i t y 
for off-site disposal of soils and building rubble; and, the impor 
tance of 
buffer zone preservation and critical habitat. All these issues, 
many of 
which are in flux, should be recognized when judging the applicabi 
lity of the 
RESRAD or other models at Rocky Flats and the adequacy or appropr 
iateness of 
the model inputs. 

4.6 Quality Assurance: Quality assurance is critical 
to ensure that the 
contractor results are credible, believable and consistent with es 
tablished 
practices for analysis of radionuclides. The scope of work must e 
nsure 
appropriate quality assurance and peer review protocals. 

5.0 Timeline : 

General Timeline: 
te of contract. 

October to December, 1997 
cornittee; refinerent 
of scope 
elopinent and issuance of RFQ. 

January, 1998 

March to Dec, 1998 
pe cf work with quarterly 

- 12 to 15 months from da 

- Convening of oversight 

of work and dev 

- Award of contract. 

- Contractor performs sco 

technical review meetin 
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Jan to-March, 1999 - Final report (Panel r 
eview and peer review). 

6.0 Estimated Cost: 

$800,000 to $1,500,000 * Preliminary estimates by CDPHE 

[unknown] Okschnoor DO Sender: VHOLM@aol 
.corn 
Received: from mrin86.mail.aol.com (mrin86.mx.aol.com [198.81.19.1 
961 1 

by arl-img-5.cornpuserve.com (8.8.6/8.8.6/2.9) with ESMTP i 
d MAA08971 

for <kschnoor@compuserve.com>; Tue, 2 Dec 1997 12:12:42 -0 
500 (EST) 
From: VHOLM@aol.com 
Received: (from root@localhost) 

by mrin86,mail.aol.com (8.8.5/8.7.3/AOL-2.0.0) 
id MAA28218 for kschnoor@compuserve.com; 
Tue, 2 Dec 1997 12:12:40 -0500 (EST) 

. Message-ID: <971202121239 - 1807052451@mrin86.mail.aol~com 
Date: Tue, 2 Dec 1997 12:12:40 -0500 (EST)  

To: kschnoor@compuserve.com 
Subject: RFP Strawman 

2.0 Scope of Study 

2.1 The contractor will survey past examples of soil action levels 

projected for the cleanup of other sites. This study should conce 
ntrate on 
examples of s o i l  contaminated with transuranic elements. Of parti 
cular 
interest is the reasoning that went into the setting of these stan 
dards and 
the subsequent history of the site including any cleanup. The sar 
vey does 
not need to be exhaustive. The study should concentrate on publis 
hed 
material supplemented by interviews and correspondence. The study 

compare the levels within the context of site-specific conditions, 

land use, and the then existing risk assessments and dose standard 

adapted or 

should 

projected 
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; portion of :the study will not be used 'to recommend' soil action lev 
els at . .  

Rocky Flats; but will simply be used to place the calculated.value 
s in a 
national context. 

2.2 The contractor will evaluate existing dose response models. M 
odels that 
are inappropriate to the site conditions obsolete-or which can not 

validated should not be included. RESRAD should be included due t 
o its use 
in determining the current acticn levels. A comparison of the c i f  
ferent 
models using site-specific Rocky F l a t s  data would be useful. It i 
s possible 
that no one model will prove satisfactory for determining both.the 
on site 
levels and the off site risk of exceeding the existing standards. 
The . 

contractor will be responsible for selecting .the most appropriate 
model for . ; , . . .  . 

the site-specific conditions at Rocky Flats and justifying that de 
cision. 

be readily 

. . .  

Whichever model or models is chosen should be thoroughly validate e not necessary that the contractor perform this validation; peer re 
d. -It is 

viewed, 
published studies will suffice. In the event that RES= is not u 
sed for the 
on-site standard, RESRAD should be run in parallel with the chosen 
model as a 
comparison. 

2.3 All of the input parameters to the model need to be examined. 

should be placed inro two groups. The first group are parameters 
that are 
easily confirmed, con-site specific or are specified by EPA or 0th 
er 
regulatory authority. Each of these parameters should be commente 
d upon and 
its sensitivity to the final result determined. If the investigat 
ors  feels 
that the EPA specified value is not appropriate an alternative sho 
uld 

They 
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recommended. The'"second group of parameters are-those that are si 
te specific 
to Rocky Flats. The distribution of possible values and the sensi 
tivity of 
these parameters to the final standard are one of the main objecti 
ves of the 
study. The contractor will be responsible for seeking out and ind 
ependently 
confirming each of these parameters. Because of the sensitivity o 
f some of 
these parameters to the final value, the analysis should go beyond 
simply 
determining the most likely value. A through study of the distrib 
ution of 
possible values should be performed. A probability'risk assessmen 
t should 
then be performed. Using Monte Carlo techniques or other similar 
statistical 
methods a determination of the probability of exceeding a standard 

should made. The final Soil Action Level should be expressed in t 
e m s  of a 
probability of not exceeded the established dose. As a check on t 
he risk 
based numbers a separate bounding analysis should be performed usi 
ng 
reasonable conservative values. The Soil Action Level should also 

expressed in terms of cancer risk"using the standard EPA radionucl 
ide slope 
factors. 

2.4  The previous study for determining soil action levels only exa 
mined 
on-site exposure scenarios. Since off-site air and water quality 
standards 
are more restrictive; it is possible these szandards will control 
the 
cleanup. An Actinide Migration Study is currently underwsy. The 
final 
results of this study will not be ready in time to be used in this 
study. 
Some preliminary results will however be available. The contract 
or should 
study these and any other relevant data and determine what cleanup 

be reasonably protective of existing off-site standards. It is un 

dose 

be 

level will 
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, r i  ders t ood 
that this conclusion is tentative pending completion of the Actini 
de 
Migration Study. If possible a time plot of surface water contami 
nation for 
a range of soil cleanup levels should be produced. It is possible 
that a 
different level of cleanup may be required for different areas of 
the site. 
Wind blown dust is another form of possible migration of contamin 
ation 
off-site. A cleanup level that is protective to off-site resident 
s should be 
detem.ined. The collection of new data, laboratory studies and ne 
w research 
are beyond che scope of this study. The contractor should; howeve 
r, identify 
the data needs of the study as early as possible in order to facil 
itate the 
collection and analysis of additional data needed for the study. 

2.5 The current soil action levels make provisions for institution 
a1 
controls. As part of the study of dose response models it will be 
necessary 
to model the target populations for the study. These target popul 
ations are 
directly related to future land use scenarios. Broad community in 
put of 
future land uses is essential to the study. The contractor will b 
e expected 
to work with the community in defining these hypothetical persons. 

2.6 The s o i l  action levels adapted will be determined in part by t 
he method 
chosen for remediation. The contractor should survey soil cleanup 
technologies thar have been used or are under development. Specia 
1 care 
should be taken ro study methods that are less invasive of the env 
ironment 
than wholesale removal of the soil. These methods are thought to 
be both 
more protective of human health during cleanup and more protective 
of a 
fragile and valusble ecosystem. It is not envisioned that the sco 
pe of chis 

-~ 
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study will include research or testing of new technologies; nor, n 
eed the 
survey be exhaustive of all possible technologies. Recommendations 
of new 

methods that could be investigated would be helpful. 

2.7 F o r  the two or three most promising methods of cleanup the con 
tractor 
should investigate how the soil action levels would be implemented . This 
study should include sample spacing and depth, sampling methods an 
d quality 
assurance that the action levels are being met. Standards for lab 
oratory 
analysis and field radionuclide determination should be specified. 

. . .  . . . . . .  . . . . . . . .  
. . . . .  . . . . . .  . . .  

. -  

. . . .  . . .  . . . . . . . .  
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, .. . ... : AGENDA 

SOIL ACTION LEVEL AD-HOC MEETING 

Westminster City Hall; Council Chambers 
October 74, 11:30 A. M.- 7:OO P.M. 

James Fiore, DOE HQ will join the meeting via speaker phone 

INTRODUCTION 

Moderator for this session , onsultant, City-of Broomfield 

TOPICS TO BE COVERED 

Sam Dixion Mayor Pro-Tern, City of Westminster 
’4 tta& %/02, I ~ t q  m , ~  c<c 

/-/ 

& 

Review of Membership and Establishment of the Panel 

flroject Management - CDPHE Dr Morin or ? 

h c t  Description and Product Review 

Review of the Project timeline 

Availability of Funding for 1997 - DOE 

Path Fonnrard - 
& p L & r -  

OTHER ISSUES --v\I&) l-w”w 
~ ~ ~ ~ - e t v K . I * * - c ~ ~  

SCHEDULE NEXT MEETING 
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Radionuclide Soil Action Level Modeling xmHM&mm . Oversight Panel 
Draft Scope of Work 

October 10,1997 

1.0 Project Description and Product 

In light of recent events and reappraisal of the establishment of safe levels of residual 
plutonium in the Rochy Flats soils, the U.S. Ekptment of Encrgy has a g e d  to m o r t  and 
fund a community-based 3ch;iso1~ group to oversee an indepsndent evaluation of radionuclide 

y - > i i C  ' 5  . >o-ikr The purposes of the evaluation study are to 
independently analyze the soil deanup action level for transuranic dements in the soils at Roclcy 
Flat5 and recommend ckanyes-as a u p y  nate. The evaluation wilI be conducted bv 
acknowled_eed experts chosen bv the puie!, tu ~ ~ G S S  0 ptLv 

. .  :oil action level5 3 C.. I -taf 

An- group will be formed and will consist of a combhation of I o 4  
government, federal and state regulators, and interested citizens. Over a twelve to fifteen month 
period - from the time of contrast award - the goup will, throush CDPHE, contract Rith. 

assess the Fnnmn riatenesq ef&&mmm of the current RESRAD model and any alternative. 
models. 

1) to' 

~Imtioqmemh wiIl be shared with &e RFCA The resuits of this investrzaaon a d  
principals to provide additional guidance in the ongoing refinement of soil d o n  l e e k  and the 
design of appropriate ER D&D, groundwater and surface water management, monitoring and 
long-term stewardship strategies and programs 

. .  

2.0 Proccss and Administration 

2.1 Project Administration 

The Colorado Department of Public Health and Environment, throw$ the office of the 
Rocky Fi3ts Health Advisory Panel, will serve as the administratiw conduit for allocation of the 
monics, administration of the contract and secrztarial and organi2ationsl requirements ofthe 
oversight panel. 

23 Establishmeat of the panel 

The community-based oversisht group shall be d e d  the Roc@ FZcifs Rodiomciide Soil 
Clction Level Ovcrsigltr P a r d  An Inkrim panel consisting of the folIowing members mill 
convene to guide creation of the full panel. The interim panel consists ofthe followkg 
rcpresentatives; City of Broomfield (Hank SrotdI and Tim Holeman); City of Westminster 
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ce Center ( LeRoy Moore); CAB ( Victor 
Holm and Ken Korkia); Ex-officio ( DOE - Steve Slaten; 
Corsi); CDPHE - Norma Morin and Ed Kray). 

2.3 Process Management 

The Interim pmd will solicit for two additional citizen 
membership of no more than 16. AD members shall desigzite 
an alternate. ,421 meetings shall be advertised and open to the 
the process of majority vote. C D P E  will assist the panel in drafting the necessary documents, 
the RFP a;ld final report. DOE and Kaiser will work to ensure fu11 access to all audab1e data 
atid rclevant documentxion. The Oversight panel d l  not be paid. 

2.4 Members of the Oversight Panel I 
One Representatives from each community and two members from e i c  

i shall make up the panel. 

7 The Oversight Panel shall consist of the folfowhg members: 1) Jefferson County; 2) 
City of Westminster, 3) City of Broomfield; 4) Chy of Arvada; 5 )  Town of Superior or 
Louisville: 6 )  City of'l2loq~on or Northgiem, 7) City of Bbdder or Boulder County; 8 )  One 
member of &e CAB; 9) One member of the hkdth Advisoyy Panel; 10) The Peace and Justice 
Center; 11) Thc Sierra Club; 12 & 13) Two members iiom the Piibfic. - 

4 

Ex-ofiicio members: U.S. Department of Energy 
U.S. Environmental Protection Agency 
Colorado Department of Public Health and Environmcnt 

3.0 Scope of work 7 
f l '  

The oversight pane1 shall oversee &e design of the to be pedormed by 
outside contractors and monitor to 3ddre5s the scope of 

conduct the resarch needed to address the scop of work. U SC& U U ~  && ~ p d k  

mxug * 
work described below. 'The panel SM utilize the expertise o h  contracror or contractors to 

a. What are the various models which can be applied to thc study of the 
impacts of plutodum in Rocky Flats soils? Analyze these models to 
dztermlnu which ones are best sukd for the site-specific conditions of 
Rocky Ffais. 

I I 
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b. parameters and assumptions being applied for 
the existing models in use at Rocky Flats? AIE these input parameters 
accwdte and crcdibie in simulating soil conditions and associated dose 
and risk. Each of these parameters shouId be commented upon as to 
distn'bution of possible values, from ~t_conscrvative to 1ea.t I 
conservative, and ~e sensitivity of these parameters to the final result. 

b .  e-+ 

. /  
The RSAL ~a.. develomd to establ ish interim soil action le vels for radionuclides 
[primp ~Iutonium avd-am 2 n 'ci um) to b e ptective Q ~ . D  eoole using Rockv F?aQ 
after site c~osurt?, The 0.15 nCi/r. #n-fixe water standard for Dlut_on ium and 
americium were adowd to umtect all off -site use of water both durinr and a k  
closme. Tt is.recornized that the anclication of the R S U o  the site will res& 
in a m  'nides remaining in low concentrations in the soils. Bul bv aunlving AJ&,&, 
grincioles these actinides should be m inimizcd and immobilized in order t~ 

-2oine investimtions to better define 
the m h i d e s  exmcted tha 

reduce off-site mimtion. The site on 
thc shoe- and long-tern mimation 'and fate of 

once with the actinide mimation investigitors to share information an4 
Goordinate efforts as a~uro~riate and that the o v e r s w a n c l  will be kent fullv - 

apnraised fif the actlvltie s and results of the actinide mimtion investiE- 

the exnerts cont-ened underthis contract to evaluate the RSALS will met, 'tat lea.1 

- _ _  

a. On-site versus off-site analysis: The RESRAD model limits its review to 
on-site impacts. The pan+l should determine the appropriateness of 
utilizing 3 separate modeling protocol for off-site impacts, including 
review of the Actinide panel findings. Analysis should include review of 
off-site migatiom'impactc over timddistance for various cieanup levels. 

b. Surfamatdgoundwnter versus soil migration: Current modeling should 
be reviewed to determine how to M e r  integrate the migration potential 
of surfacdgroundwater. 

Ongoing research ofthe Actinide migration panel: Because the Actinide 
Pancl is specifically addressing the potential for surface water miomtion 
off-site, b e  Soil Panel should coordinate and incorporate the Actinide 
pane1 results into the timing of the activities ofthe contractor. 

c. 
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d. 

and the associated dose and risk levels (time and distance). 

hpact of soil cleanup technologies; Additional literature scarchcs of the 
range of soils cleanup technologies, in xse or under development, and the 
associated costs and impacts, which could significantly impact the dose 
levels shodd be explored The study scope is not intended to conduct in 
depth research or testing of technolo$es, although recommendation of 

useful methods that could be applied should be specified. 

For comparative perwctive. review of S A L  Is or their eauivalent as 
adapted at other sites contaminated with radionuclides should he part of 
the evaluatioq 

4.0 

5.0 

Timefine: 

G e n d  Timeline: 

October to December, 1997 

Janlmry, I998 

Febraary to Dec, 1998 

JantoMarch, 1999 . 

Estimated Cost: 

$800,1100 to $1,500,000 

- 12 to 15 months fiom dare of contract. 

- Convening of oversisht committee; refinement of scope 

- Award of contract. 

- Contractor performs scope of work with quarterly 

of work and deveIopment and issuance of RFQ. 

technical review meeting with the panel and the public. 

- Final report (Panel review and peer review) 

* Preliminary estimates by CDPHE 
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3.1 Principal Investigation and Evaluation Questions 
d. Quality Assurance - In order to ensure that a soil action level is safely, 

reliably and strictly implemented and adhered to, a quality assurance audit of 
the total soil remediation process and quality assurance p@cols shall be 

I reviewed for completeness. 

: .: 
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F-A-X M-E-M-0-R-A-N-D-U-M 
OCTOBER 10, 1997 

(5 pages, including cover) 

TO: SOIL ACTION LEVEL AD-HOC G m - 7  

P E  @@FT&L.. 
FROM: HANK STOV-4LL, 

P E  @@FT&L.. 
FROM: HANK STOV-4LL, 

(PHONE: 466-5986) 

TIM HOLEMAN, BROOMFIELD ADVISOR 
(PHONE: 355-5492; FAX: 355-5530) 

RE: INDEPENDENT REVIEW OF SOILS MODELING 
PROCESS AND SCOPE OF WORK 

, .  

The next meeting of the ad-hoc group is scheduled for Tuesday, October 
14th, 11:30 A.M., WESTMINSTER CITY HALL. ? Attached is a draft outline of the process and scope of work for 
conducting an independent review of radionuclides in soils models in use at 
Rocky Flats. This draft is based upon a September 24th meeting of an smaller 
subcommittee of community representatives. The document currently 
reflects suggested edits by various members of the group. ' 

This draft will provide the basis for our discussion on October 114th. 
We look forward to your participation. 
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Hank Stovall 
Ken Korkia 
Steve Slaten 
Jeremy Karpatkin 
John Corsi 
Dave Shelton 
Edd Kray 
Dr. Norma Monn 
Mary Harlow 
Sam Dixion 
LeRoy Moore 

FROM: Diane Eismann 
PHONE: (303) 438-6360 
FAX: (303) 438-6234 

Joe Goldfield 321 -7276 

DATE: October 31,1997 - 

City of Broomfield 
RFCAB . 
DOE 
DOE 
Kaiser Hill 
Kaiser Hill : 
CDPHE - 
CDPHE ' 
City of Westminster 
City of Westminster 
RMPJC 

PHONE -- 
466-5986 
420-7855 '. 
966-4839 
966-2080 
966-6526 
966-9877 
966-21 15 
692-2645 
430-240V% 747q 
426-1 202 
444-6981 

FAX 
469-8554 
420-7579 
966-371 0 
966-6633 

966-5001 
966-5449 
782-01 88 

-#fd+wr 
429-51 13 
444-6523 

966-4255 
. .  

. .  . ...., 
~. 

10 paqes total (includina cover sheet1 

Call IMMEDIATELY if you did not receive all pages or if pages are illegible 
Diane - 438-6360 

. 



. 10 /31 i97  . FKJ u 0 0 2  

. . . . . . . .  , .. . .  , .. ... . . . . . .  . . . . .  , . . , . ' ,  . . . .  

.... . .: . . .  
I .  

. . .  
.,..rr. , . 
,,:;: ~ . .  

OCTOBER 31, 1997 

TO: SOIL ACTIOX LEVEL AD-HOC GROW 

KATHY SCHNOOR, CITY OF BROO-MFIELD 
(PHOSE: 138-6363) 

RE: ISDEPENDENT REVIEW OF RADIONIL'CLIDES IN 
SOILS 

Per our October 10th meeting, interested members of the ad hoc group 
are invited to meet to discuss the next dmft of the MAL independent study 
project description. The meeting wili be held on Sovember 4, fronri 11 :30 to 
1:30 at Broomfieid city h a  Pizza Win be provided. 

Attached is the nest cut at a draft. Because numerous comments and 
suggestions have been received, we suggest that this document be viewed as 
the next step, not a f ind scope ofwork. Upon selection of the final members 
of  the panel, this draft project description wilI provide the basis for further 
refmements by the panel and the development of a scope ofwork 

The s e c t h  a9n v o ~ s s ~ e S "  is S h p % y  an attempt to characterize some ofthe 
concerns of the group and to highlight those issues a contractor k u s t  be 
sensitive to when submitting their proposal. 

Also attached are cornmeats from Victor Holm and Robert Kanick 

We will review this draft at the meeting and discuss next steps. 
We look fomard to your participation. 
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Review of Ra 
.. Draft Project Description 

October 31,1997 

1.0 Project Description and Product 

In light of rwcnt events and reappraisd of the establishment of safe levels of residual 
plutoqitqj in the Rocky Flats sds, the U.S. Department ofEnergy has agreed to support and - 

pendent evallmtim of'radionucli& q d  $&nm unity-based advisor)igmup to over* 
soil action 1cyeIs. The purposes of the evalwtxon are o indep:ndently analjze the soil CIWIUD 

. -  - 

action levd&r t r a n ~ ~ r m i ~  elements in the sails at Rocky Flats and recommend changes lis 
* 

appropriate. The evalution wilI be 

An oversight panel will be 
governat, federal and state 

by the panel. , 

period - from the time of contract award - the group will, through CDPHE, contract with 
appropriate professional specialists to assess the appropriateness of the current E S R A D  model 
and any alternative models. 

to provide additiond guidance in the ongoing  soil action leve 
An RIP uiu be issued and the panel, with the assis 
proposal and negotiate a final scope of work with the 

The results of tbisjnvestigation and evalluatioqwill be shared 

2.0 Process and Administration 

2.1 Project Administration ec 
V 

The Colorado Department of Public Health a d  Environment, through the office of the 
Rocby FIats Health Advisory Panel, wili serve as the administrative conduit for allocation of the 
monies, administration of thc contrast and secretarial and organhtionai requirmmts of the 
oversight panel. 

2.2 Establishment of the Oversight panel 

The communitybased oversight group shdl be called the Rocky F I m  hdiottuclide Soil 
Action Lewd Oversight Punel. The Oversight Panel shall consist of the following members: 

0 . .  

Six members of local government. The members shd be Seff-seIected by the 
consmsus approval of interested local governments 

by the consemus approvaI of interested public interest groups. 
Three representatives from the Technical commdty to include one 
reprrsgntativc fiom the HAP. Representatives &id1 be selzcted by the interim 
adhoc group 3Aer a public notice and revicw of candidates. 

* Two members ofthe public interest cornmunit$ Members shall be self-selected 

c 
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.' . Two'members of the general publi 
interim adhoc group &rr a public notice and review of mdidates. 
One member of the RFCAB. Member shall be nominated by the CAB. b 

Ex-officio members: U.S. Dcpartment of Energy 
U.S. EnvironmentaI Protection Agency 
Colorado Department of Public HeaIth and Environment 

An lhterim adhoc group consisting ofthe following members will convene to guide 

Dwoypd bfar); 
crcition ofthe full panel. The interim panel consists of the following representatives; City of 
Broomfield m3n.k Stoval1 and Kathy Schoor); City of Wzstmims S 
hrlowj; The Peace and Justice Center ( LcRoy Moore); CAB ( A AnZi Ken Korkia); 
Es-officio ( DOE - Steve Slaten; Kaiser-HilI - Dave Shelton and John Corsi); CDPHE - Noma 

1,.  - 1 <G.cl 

3 / .  8 Motin and Ed by). (4.k is  L-- w .  

m@rzpXh' 
23 Selection of a Contractor(s) 

The oversight panel shall oversee the refinement of the Principal Investigation and 
Evduations Questions (described below - 3.0) to be addressed by outside contractors. The pane1 
shall utilize the expertise ofa conkictor or contractors to conduct the resesch needed to a d b s  
the FYincipaI hvcstigalion and 
the assistance of CDPHE, %ill 
withthewinning#)kcontractor. 

and the panel, with 
scup of work 

c 

2.1 Process Management 

All meetinp shall be dvertiscd and open to the public. The general public shall be 
encouraged to provide input to the panel. The panel shall strive for consensus&d when 6 b l  
necessary, work by the p &st the panel in e g  &e 
necessq  documents and tive setvices. CDPHE p l a n 4  
p3mete meetings. sene e contractor and heIp diss-te 

. infurmation and rcsults. DOE and Kaiser w91 work to ensure full access to all avaiIable data 
and relevant documentation. The Oversight panel will not be paid 

2\ Relationship to the Actinide Panel 

model h i t s  its retiev to on-site impacts. Tne primary scope of the 
ut many stakeholdsrs believe that the 
$est concern. Therefore, the ongoing 
stigations into the short and Ion,- cT term 
to the contractors activities m appropriate 
ctinide Pane1 is addressing the potential 
1 should coordinate and incorporate the 
the contractor. 11 is expected th3t the 
tion imestigators to share information 



. . . . .  . . .  . . .  . . . . . .  . . . . . . . . .  A .  . . . .  . , .  , .  
. I  

. .  
. . 1 . , . .  , 

. .  
. - .  

. :.. , : . .  , . .  . . .  
. . . . .  . .  

and coordinate efforts 3s appropriate and that the oversight panel Will be kept hJly appraised of 
the acthities and results of the acthide migration investigators. i' 1 

3.0 Principal Investigation and Evaluation Qaestions 

D e s c n i  below are the specific research questions to be answered by the projcctThese 
will provide yidance in the development of an RFP, and serve as the basis for 

egotiation ofa pinid scope of work with thz winning contiactor(s). 

: x .  

b. 

c. 

d. 

What are the model inpur pramstersA$p<s+ions beyin$ applied for the 
e.xisting models in use at Rocky Flnts? Are these input parameters accurate and 
credible in simu?ating soil conditions and associated dose and risk. Each of these 
paramew should be commented 
most conservative to least conservative 
sensitivity of&ese parameters to the 

By applying the best available soiIs model and appropriate input panmeters, as 
well as the methodology or methodologies as Cetined in the RFP, how vriill the 
model results impact the translation of dose and risk to soil action levels? 

What . deanup levels at other .' 
-@#dam contaminated sites and do these processes'modeb have applicatio for e* use at R O C ~  €~IS .  w w  w VtL & * M W S A d V @  _- 

4.0 Speciafhues 

Below is a list of issues for the pane1 and the contramor to keep in mind as the f d  
scope of work is negotiated This list is a compilation ofcorlcarns aad working 
assumptions expressed by stakeholders, DOE, Kaiser-Hiil, CDPHE and EP.4 to provide 
a backdrop for the final design of the scope of work 

4.1 Establishment of the RS.4.L: Under the Rocky Flats Clezuup .4gecmmt, the 
RFCA principals agreed upon the current RSAL to establish interim soil action 
Ievzls for radionwIides (primary plutonium and americiun) to be protectiye of 
people using Rocky Flats after site dosure. The RSAL did not consider off-site 
migration These RSWs are to underso periodic review ;is new information is 
available. 

4.2 Water Quality Standards: The 0.15 &iiZ sil6ace *Ztei standard for plutonim 
and americium were adopted by the Water Qualit).. Control Commission to 

. 
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principals believe that the application of the RSALs to the site hill result in 
actinides remaining in low concentrations in the soils. Stdceholders believe that 
the s)ners of surface/groundwater to sods should be considered in the review of 
input parametm in the R E S W  or othcr models. 

Off-si te Migration: Recognizing the Ibd rclt of the actinide panel, stakbldea 
appreciate the potential for long-term off-site migration either through air, water 
or soil, 2nd believe that a new or improved soils model should strive to integrate 
multi-media considerdons Some stakeholders believe that by applying A U K 4  
princip!es, actinides can be minimized and immobilized in order to redwe off- 
site migration. 

, . 

. .  

. .. 
*. . . -  . ,  

1.3 
. .  

. .  
. .  

.. . 
. .  

4.1 

. . . .. ... . 
I ... e , '  , . . .  . .  

4.5 

Tnput Parameters: To ensure that the contractor will qUanritxivc1y address the 
research questions and in order to minimize the subjecuvc Ievd of interpretation 
on how the input parameters shouid be rrppIkd, the scope of work md the 
contractor must .strive ro identify, at the onset, the method by which input 
parameters are applied or tested. Among others, choices include: Best estimate 
method, conservative rnerhod, bounding method, and probabilistic risk 
assessment method Specificdly, stakeholders are concerned that the 
56lpCii~mrn action leveis is high. Likewise, DOE is concerned that rnmimizhg 
the comeIt'sLtism of d l  input parameters could result in a model that lacks 
"reasoaableness". 

ITniqaie Site Specific Conditions: The RFC.4 opemtes under the assumption 
that C I ~ X W K ~  activities and deanup leveIs d l  allow for a future land Lise Scenario 
of'?'??'? This asmmptioc as well 3s oE-site land use devdopments, provide an 
important backdrop for the appIication of a przferred model. In addition, other 
issues impacting soils inchde: community acceptance of institutional controlq 
the prospect for deployment of innovativekost dfkctive soils remeiliation 
techo!ogies; the opportrmity for offkite disposal of soils and building rubble; 
md, the importance of buffer zone preservation md critical habitat. A11 these 
issues, many of which are in flux, should be recognized when judging the 
applicability of the RESK4D or other models at Roch  Fi3b and the adequacy or 
appropriateness of the modcl inputs. 

4.6 Quality ,Assurance: Quality assurmct is critical to emme that the contractor 
results are credible, believable and consistent with established practices for 
andysis of radionuclides. The S C O ~  of work must ensure appropriate quaiitlt 
ilssmnots and p e t  review protocds. 

5.0 Timeline: 

General Timclhe: - 12 to 15 months from date of contract. 

I l3 
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fiement .of scope 

of work and development and issuance of RFQ. 
. ,. . 

January, 1998 - Award of contract. 
. .  

~, . .  
March to Dec, 1998 - Contractor p e ~ o w s  scope of work with quart& 

technical rctiew mccting with the panel and the public. 

Jan to March, 1999 - Find report (panel review and peer review) 

6.0 Estimated Cost: 

$800,000 * Prelimimq estimates by C D P E  
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at I. h i c k  " 

L333 Pinc St. #I 
Boulder, CO 80302-4Hl 

October 28,1997 

. ., 

. .  

. . . . . . .  
-.. 

Tim Hofeman Hank S ~ v d  
' . 2282 B&c I1 1 3  Asb Sb. 

' " .  Denver, CO 80207 Broamfitl&. CO 80020 . .  

I 

I 

Subject. Rccky Rnrs Soil .4crian Lcvelt (SALS) hdependcnt Revicw 
I - De= Genrlemen, 

- I wanted to express more fully the concern I expressed during the recent meeting concerning tile 
.inindependeat review of the Rocky Flab soif action limits ( S A L S )  bec;ursc I feel that it is important rkat 

It ha$ been my impression tfcrt people haw thrcc maia C O L L C C ~  regarding the m c n t  interim SALS 

I 

everyone involved be aware of this issue. 

I 
I 

and/or the analysis used lo geaeralc them: 

1. The appplicabdity oi tbc R E S W  model to the Rocky Flats situation. 
2. T6c adequacy or appmpchtcnca of che model inputs and. in parriculat, their conscrvstism. 
3. The magnitude of the limis thcmsclvts (e.g. 561 pC2gmjust seem too high). 

If deEEIed thoroughly and tfmughdolly b d ~ c c ,  this independent review shonfd be &?e to address 
a c h  of these conccms. However. to ensure chis we musz be c&I not to bu hco the cornmoa trap of 
having to imxpm chc d t s  of sucb a study- W3h this I mcan tkat we must definr what we arc seking 
to know and, in fhcc what wc*rc willing to accept and get as broad ;LO acccptmcc to this before the 
indcpedeac rcvirw is done. I believe chis WilI requim the technical considedon which I diKues below. 

In my opinion, cidermining &e applicability of the RESRLU) model (itern T- above) or my 0th~~ model 
should be a fakfy stnightforward and dcfiuiuve cask- A rwhuicdy compcknl organidon should bc 

, able to wII us, if not which model is best, which modci or modek x e  adequate and 3ppplicabIt to the mk. 

I 

I 

a5 

Howcver. with regard u, items 2. and 3. above, 1 believe that no Jdditiaid study or independent review 
will be succeu-iul ia satisfying thesc concerns unlcss ws h i &  UD frorif whaf kind of orudy we want 
done. I ray this because it is not somehhg &at c m  be derenninrd by sn outride organizarion- An 
i a d e F c n h t  body can LA.I us fh= validity of modcls and inputs, bur they carnot 1.~11 us how &esc inputs 
should he applied unless we give them adequate guidance. This is why I feel char it is imperztive thiit LE 
many technicd people as pssibfc are involvcd in the dduition of this independent revicw. By way of 
dic fdlowiog descxiptiaa. let mc try to =PI& wh[ I rnm by &is. 

I -m aware of [our principal methods which cat be employed to pcrfnrm or critique such m yral:..Fis. 
Bricfly, and b~ simple terms. these a: 
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nncensiDry applied. For example, if there wcre an even chance that the whd will be eimer 5 or 10 mph. 
stch a study wouId assume a v a t  of 7.5 mph plus some mcarmnenc uncertainty. Suc& an analysis is 
gcnt?r;illy not used for this typc of lknit determination and probably woddu'c be acceptable ro many 

Camemadoe M e t b e  
This type of analysis rcquires m o ~  judgment oftbe inputs than best =timare for tbe Isel of 
consexvafinn must be defined It invol~es chwsiag ioput d e s  which wil l  intcntio- promnCe lower 
SALS. For example, if there is jm  even chance &at the wind will be 5 or 88 mp4 one d d  cboose the 
10 mph wbd if is i s  known that it would cmsc hiair doses and therefore Iuwer the resalting S&. & 
neu as 1 can interpret h i n  various review. the cunrnc SALS analysis wzs daae with a mDdrmtely 
conservative mettdology. 

people anyway. 

Bounding Method: 
This type of analysis involves choosing input d u e s  WE& arc at &ck absoiutc maximum or mhirnums 
so 3s CJ achieve the lowest possible rzsukhg SALS. For e x q I e ,  if the wind is SImOst dw3ys 5 or 10 
mFh, but it  ki known to reach as bgb as 90 mph, this cypc of analysis would use the 90 mpk value. The 
problem witb this method is that ic will Ucly yield Limits which ate BEL0 W bac- kv& "&e 
r e o n  this happens is because &e combination of dL of dsc worst case inputs is aImost camphIy 
unrealistic LO assume. Thr peopk and organizations which are saiviSg for this type o€mdya& must be 
made owarc of the u n r c u d l  

ProbabWtic Risk kissxneat 
lhis method combines the principles of the first twb methods inro a vciy technically defi=nsible analysis. 
In this m~thor t  the made2 kmn a 3arge number of& (mimy thousands and sometimesmilfians of 
cases are not uncommon) aid the mpm are dowed to vary randomly over a range of tbir kmmm 
behaviol just as &cy do m nafurc For e x q l c ,  if the wind is h o r n  to be 5 mph for 15 daydmmth, 10 
znph for 10 daysktoatb. and 25 mph far 5 days/monrh, rhen he seledtian of dris input mer the course of 
the many thousaMfs of cascs wiIldlect tbis dism'burion. Tht: d t o f  this type ofadysis iss 
disln'bution of SALS which can then ?x e ~ d d  consenrativcIy by sckcting the lirnito given a standpd 
s t a t i s t i d  95% or 99% confidence Itvd. In ather woads, we can select tibe SALs which. with a bigh 
degree of probability, will ensure t h ~  the dost limits a not e~cCedecL 

PRA is &e methodology w&& is inmasingly being adow by brr nuclear power 
dzeir &eq anslyses bemuse it reflezts rhc most r&& axexanent of tke risks posed by o g h n  evcnc 
Is is h i a y  &td for setting tbe Rocky Flab SALS mrd in my opinion. the kt choice because if the 
inputs are Wined appropriately. it takes th guess work and inwntario~a mt of the &. 

qproacb in its pure fom 

rn perform 

By lhcse desnipdons, I hope it becomes apparent to everyone involved that no indeprJdent organization 
can tell us which of tficsc is what &auld be done when critiquing the S A L S .  Also, ir is probabk th3t we 
would choose a method differcat from what was used for &he current S A h .  Ii thb c8p, it secxns mast 
efficient tb we simply ask the chosen orgimizathn to perform a new calculation. Tkxefa I believe 
&Y as nun? p p k  s possible need co uudcrstand these me!hdolog'cd concepts befcre rbc review or 
recalculation to ensure that the results win address thc widest migc of concerns. If it is feh &at this 
issue is still not dear, I wouid be hap-py to make a brief c l e & g  pr=sen?&on to the z w r b g  group. 

SincereIy, 

Bcb Eianick 
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'!.: Some qucstions we shou1d.discuss before we agree on thercope. ......... :'. w 
A. Do we want to consider a two tier system incorporating institutiond controls. 

- .  1. If we do have two tiers what should be the criteria 

. . . .  
a. 'Ilc entirc buffer zone 3 
h. OnIy environmentally sensitive arms e.g. Prebbic moue habitat 
c. cost of clcjlup. 

. . .  

. . .  2. Who dccides an tk ctit-eria and when. . .  -- 
B. The w a w  standard is set at one chance in a million Tor cancer if uscd for drinking wster. Do 
we \writ to use !hil same risk for airborne dust omsite. 

. .  
Scope Items: 

.A...Survey of past eknples of soil action Jevels. used fur cleanup. 
. .  I. What uses was land n p u t  to after clcanup. , .  

2. When and to what dose standard was the cleanup done.. ' 

3. What particdar soil conditions were present. 
. .  

. 4. What .was the depth of contamination. e,:,. . , , ' ' . .  

. . 13. What cornputcr progams or methods are availablc to transIate dose into 
. . . .  . . .  

. . .  . 1. What are the advantages of each 
2. Whcrc have they been used. - 

. . . . . .  . .  - 3. Have they becn throughly tested. . , .. . .  

. .  

: . C. Input parameters 
I. Site specific parameters . ' 

2. EPA specified parameters 
3. Usc a risk based probability method to detcrminc overall risk. 

D. OfT-site exposure 
I .  Water 
2. Air 

E. Q/A. I-Iow are the va1uet.s to he measurLd, what spacing cmstitut2s confideiicc. Lab checks. 

E. Land use - institutional controls 

F. "I'echriolosg for soil cleanup 
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October 28,1997 

-.. 
Tim Holeman Hank Stovall 

Subject: Rocky Flats Soil Action Levels (SALS) Independent Revicw 

D e x  Gentlemen, 

I wanted to express more fully the concern I expressed during the recent meeting concerning the 
independent review of the Rocky Flals soil action limits (SALS) because I feel that it is important that 
everyone involved be aware of this issue. 

It bas been my impression that people have three main concerns regarding the current interim S A L s  
and/or the analysis used to generate them: 

1. The applicability of the R E S W  model to the Rocky Rats situation. 
2. The adequacy or appropriateness of the model inputs and, in particular, their conservatism. 
3. The magnitude of the limits themselves (e.g. 561 pCidgm just seem too high). 

If defioed thoroughly and thwghtfi~lly in advance, this independent review should be able to address 
each of these concerns. However, to ensure this we must be careful not to fall into the common trap of 
having to interpret the results of such a study. With this I mean that we must define what we are seeking 
to know and, in fact, what we're willing to accept and get as broad an acceptance to this before the 
independent review is done. I believe this will require the technical consideration which 1 discuss below. 

In my opinion, determining the applicability of tbe RESRAD model (item 1. above) or any other mode1 
shouId be a fairly straightforward and definitive task. A lcchnicdy compctcnt organization should bc 
able to tell us, if not which model is best, which model or models are adequate and applicable to the task. 

Howcver. with regard to items 2. and 3. above, I believe that no  additional study or independent review 
will be successful in satisfying these concerns unless we decide uo front what kind of study we want 
done. I say this because it is not something that can be determined by an outside organization. An 
independent body can telI us the vdidity of modcls and inputs, but they cannot tell us how these inputs 
should be applied unless we give  them adequate guidance. This is why I feel that it is imperative that a~ 
many technical people as possible are involved in the definition of this independent review. By way of 
the folIowing descriptions. let me txy to explain what I mean by this. 

I a m  aware of four principal methods which can be employed to perform or critique such an analysis. 
Briefly. and in simple terms. these are: 

Best Estimate Method: 
This is i l lsf  that. a best estimate of which SALs will yield the limiting doses. The inputs ior such an 
mdysis are chosen based on their highest likclihood or. very often, the mcan value. with some 

0 
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uoceminty a p p W  For exampIe. if there w a e  an even chance that tbe wind will be either 5 or 10 mp4 
mcb a study would assume a value of 7.5 mpb plus some measurtment uncutahty. Such an ;malvsis is 
generally not nscd for this type of limit dcmmman ~ 'w and probably wwldn'r be acceptable m mimy 
people anyway. 

Comervabive M&O& 

This type of andysis ccqu im more judgment dthe inputs than best estknare for the level of 
couservackm mnst be defkd. It involves choosing iupntvalnes which will ;Iltcntionally p- Sower 
SALs. For examgIe, if then is an even chance hat the wind will be 5 or 10 mpb o n e w d  choose the 
lOmph wind if it  is known lhat h wauld cansthigbepdoses d & d m  lowerfhedting !&Us. AS 
near as X can interpret from various reviews. the current SALS analysis was &ne with a modemreiy 
conserVaLivc methodology. 

Bounding Method: 
This type of andysis involvcs choosing input vahes which arc at thcir absolute maximum or minimums 
so as to achieve TIE lowest possible resulting SALs. For example. if the wind is almost always 5 or 10 
mph. but it is known to reach as big6 as 90 mpb, this type of analysis would use the 90 mpb value. The 
problem with this method is that it will likely yield limits which arc BELOW br\ctcgroand levels. 'Ibc 
season this happens is because the combioatioo o f d  of the worst case mpufs is almost eompltcely 
uareaJiscic to assume. The people aod organizations which arc striving for this type of analysis mus~ bc 
d e  aware of t&e unreasanableacss of chis approach in its pure form. 

PmbabiWk Bisk Asfessaent (PRA) Metbod: - 
This raethad combines tbe principles of the first two methods mto a very technically dcfknsible d y d s .  
In this method, the model ism a- namberoftimcs (inany thousands and sametimes millions of 
~ a s t s  arc not unmmmon) and the m p s  are dowed to v q  nndomly over arange oftheir known 
behvior just as they do i n n a e  For exampIc. if the wind ishown to bc 5 mph far 15 day-. 10 
mph for 11) dayshm~&, and25 mph for5 dayshnomh. then the seIection of this inpm nvcr tbe colpse of 
themany rhonsands of cases will d k c t  this disaibmion. Theresalt of &is type of analysis is a 
dislri ion of SALS which can then be evalrr*tPd consemakv - eIy by seI&g the Limits given a smnrlmd 
statistical 95% or 99% confidena Ievd. In h e r  words, we can select the SALs which, with a high 
degree of pmbability, will ensme that the dose limics an nat exceeded- 

PRA is the methodology which is inmasingly bcing adow by the nuclcarpawer industry to perfom 
their safety analyses becanse it reflects d~ mmtrealisrio assessmerit ofthe risks posed by a given event. 
It is highly suited for Setting the Rocky Flats SAtS and, in my opinion, the best choice because if the 
inpars are defined appmgnatcly, it (akes the guess work and iaDerprrtation out of the results. 

. By these descriptions, I hope it becomes apparmb to everyone mvolved that no independent orgimk&m 
can tell us which of thcsc is what should be done when critiquing the SALS. Also. it is probable that we 
wodd choosc a mthod dBkrent h r n  what was used for &e current SALS. In this case. it seem most 
efficient that we simply ask the chosen organization to perform a new CaInrlaha ' IL Theref- I believe 
that as many peopic as possible deed to undersand these metbdologi~~l concepts before the review or 
mcdculation to ensure &zit the resalts wiU addrtss Lbrc widest range of concerns. If it is felt that this 
issue is still not clear, I w d d  be happy to make a brief clarifyimg presentation to the working p u p .  

Sincere1 y , 
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Some questions we should discuss before we agree on the scope. 

A. Do we want to consider a two tier system incorporating institutional controls. gr.r3 I .  If we do have two tiers what should be the criteria. 
a. The entire buffer zone ? 
b. Only environmentally sensitive areas. e.g. Prebble mouse habitat. 
c. Cost ofcleiriup. 

2. Who decides on thixiteria and when. 
/ 

B. The water standard is set at one chance in a million for cancer if used for drinking water. Do 
we want to use the same risk for airborne dust off site. 

Scope Items: 

A. Survey of past examples of soil action levels used for cleanup. 
1. What uses was land to put to after cleanup. 
2. When and to what dose standard was the cleanup done. 
3. What particular soil conditions were present. 
4. What was the depth of contamination. 

B. What computer programs or methods are available to transiate dose into contamination levels. 
1. What are the advantages of each 
2. Where have they been used. 
3. Have they been throughly tested. 

C. Input parameters 
I .  Site specific parameters 
2. EPA specified parameters 
3. Use a risk based probability method to determine overall risk. 

D. Off-site exposure 
1 .  Water 
2. Air 

E. Q/A. How are the values to be measured, what spacing constitutes confidence. Lab checks. 

E. Land use - institutional controls 

F. Technolog for soil cleanup 
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Cost Estimate 

- .  Scope items: 

A. Study of other instances of soil action levels. 
8. Study other dose response -models 

Survey other models 50 hrs 
Compare thesewith RESRAD 150 hrs 
Validate the model 'chosen 

Site specific parameters 

Sensitivities 

C. Input parameters 

- EPA set parameters 

D. Off-site migration 
Study of the problem 
confirmation and peer review 
dose response modeling 

E. Quality Assurance 

E. Land use 

F. Cleanup technologies 

Other items: 
Meetings with panel 

Progress reports 
Final report 
Other 

4 @ 50 hours each 

Total .Hours 

cost @ $125 
Expenses 
CDPHE overhead 

100 hrs 

350 hrs 
I50 hrs 
100 hrs 

600 hrs 

400 hrs 
200 hrs 
100 hrs 
100 hrs 

200 hrs 

100 hrs 

200 hrs 

600 hrs 

200 hrs 
100 hrs 
200 hrs 
100 hrs 

2500 hrs 

$3 10,000 
$100,000 
$ 90,000 

1900 hrs 

100 hrs 
300 hrs 

Total $490,000 
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Adhoc Committee Members 

:*: 

TO: 
._ 

FROM: Sam Dixion, Mayor Pro Tem, .City of Westminster 
Mary Harlow, Rocky Flats Coordinator, City of Westminster 

SUBJECT: City of Westminster Comments on Draft Project 
Description for review of Soil Action Levels 

1.0 PROJECT DESCRIPTION AND PRODUCT 

....... The purposes of the project is to obtain an independent scientific 
determination of the appropriate model to be used to set a site specific soil 

(RESRAD) as well as other available models and provide a determination 

action level for plutonium and americium at the Rocky Flats 
Environmental Technology Site. The panel will review the current model 

of which model is most applicable to the Rocky Flats site. Specific 
attention will be given to the input parameters and the rationale of their use 
for setting a soil standard that is protective of future site users as well as 

Actinide Migration Panel findings will be taken into consideration when 
* determining input parameters. Additionally, a review of standards that 

downwind communities and surface waters leaving the s i te3  

been set both locally and nationally will be undertaken to determine if 
they have an application for setting a Rocky Flats standard. 

A thirteen member oversight panel consisting of six local government 
-3 

representatives, two each from the scientific community, environmental 
groups, local residents and one potential Citizens Advisory Board will be 
convened. Ex-officio members will consist of one representative each 
from the Colorado Department of Health and Environment, the 
Environmental Protection Agency, Department of Energy and Kaiser Hill, 
the Integrating Contractor. 

. . . .  . . .  

The results and recommendations of the scientific review panel will 
be incorporated into the RFCA . 

2.2 Establishment of the Oversight Panel. 

The community based- oversight panel will serve as volunteers. The panel 
shall be called the ...... 
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..... two members’of the general public. Applicants who reside within the 
ten mile, downwind radius of the site will be given preference . 
.... An interim ad hoc group consisting of the following .......... CAB Ken 
Korkia staff, Victor Holm interested citizen. 

2.5 ....p aragraph needs to be reworked it is narrative. 

4.0 Special Issues 

4.1 Establishment of the RSAL should be spelled office..add the 
scenarios ... future office worker industrial area, resident in the buffer zone 
should institutional controls fail. A determination as to whether the entire 
site should be cleaned up to a future resident scenario in order to protect 
the downwind communities should be made. 

4.4 Input Parameters 
Should read 651 pCi/gram instead of 561. 

4.5 Unique Site Specific Conditions 
This again is a narrative. We are looking for a scientific review not 

a sociological study. These issues should not come under the scope of this 
review. At this point Prebles mouse habitat questions, flow through of site 
surface water, groundwater remediation modeling for impacts on surface 
water, future site use reuse, building disposition, offsite waste disposal have 
not been resolved. I suggested we delete this section. 

Cost should not exceed $300,000. 

Timeline should not exceed cone year, 
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F-A-X M-E-M-0-R-A-N-D-U-M 
November 1 1,1997 

TO: Soil Action Level Ad-Hoc Group 

FROM: Hank Stovall, Broomfield Council Member (466-5986) 
Kathy Schnoor, City of Broomfield (438-6363) 

RE: Soil Action Level Ad-Hoc Meeting - November 19,1997 

Please find the attached RSAL independent study draft project description. This latest 
draft version includes the edits discussed at the November 4th meeting of the sub- 
committee. Bob Kanick submitted some additional comments for consideration. They 
are attached as well. The current draft will be discussed at a meeting scheduled for 
November 19,1997 from 1 1:00 AM to 1:30 PM at Broomfield City Hall Zang's Spur 
Conference Room (in the basement). Please bring a brown bag lunch. 

Proposed Agenda 

Introductions 

Topics to be Covered: 
Draft Project Description 
Project Timeline 
Options for Project Funding 
Oversite Panel Membership 

appointments by local governments, public interest groups, etc. 
selection process for technicaYscientifrc members and general public 
members 

6 Peer Review Process 
0 Public Participation Process 
e Role of CDPHE clarified 

contracting 
e meeting facilitation 

Other Issues 

Update on NAS review of 15/85 mem dose levels 

Next Meeting- date, time, location 

Adjourn 130 PM 
2 
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Review ~f Radionuclides in Soils CIsanup4ction Level i%Iaddsiing 
Dmft Project Description 

(Corrected Version 11) Novernbcr 111, 1997 

1.0 Project kcription and Product 

In light of recent events ;urd reappraisal of the establishment of safe leveIs of residual 
pluronium in the Rocky Flats soils, the U.S. Dcpmtmcnt of  E n q y  has agcced to support and 
hnd a community-hascd dvisory group to oversee an independent ev3Iut~Oion of Padianuclidc 
soil action laels. l'he pur~!oses of the project are to obtain an hdependcnt scientific 
dcssminarrua of&e approprialc tnodel to be used to set a sit2 specific soii actior ievel for 
radionuclides in the soils at Rocky Ylats and recomncxd chmgcs 35 appropriate. The eva!wEon 
fitill hc condccted md peer rcviewd by achowledgzd e x p - ~ s  chosen 54' an indcpecdent 
oversight panel. 

thirteen member ovzrsi$t panel will be fomed 3nd will consist of a combination ol' 
local govcment, federal and state regulators, environmenral goups, techmica1 experts and 
interested cirizcns. Over a twelve month period the goup d l ,  through CDPHE, contract with 
appropriate professional specialists to assess the appropriateness of the c'ment WSRAD mudel 
and any aiternative models. The panel will review the currznl model (RESRAD) as well 51s other 
avaihble models and prmide a determination o f  which mcxlel is mcst applicable to the RocLy 
Fiats site. Specific attcntion wdl be gken to the input parameters and lhe fatiode of their use 
fix sct t iq  a soil standard that is protective of future site users, including the potential impact tu 
downwind comiunities and surface mttm leaving the site. 

Actinide Migration Pael findings will be taken into consideration when determining 
input par3mctzrs. Additiorally, a review of'stiuldards that have been set both Iocdly 2nd 
nationally will bc undertaken to derermine if they have an application for setting a Rocky Fiats 
SQndard. The project will focus pnman'iy on soil conditions on-site, but Will attempt to integrate 
the Actinide Panel's anaIysis of the movement, mobility and fate of radionuclides fro= on-site 
soi!s. 

The rzsultc of this investigation and cvduation will be shmd with the RFCA principds 
sa prwidz zdditional g~idancz in revisions to soil action levels. An RFP wi!l be issued and the 
pmci. ii-ith the logistical assis'mce of CDPW, n i I I  select 2 winning propusai and !kcgotiate a 
final scope of work uith the winning the contracror. 

2.0 Process and Administration 

2.1 Project Adnahistrdtion 

'[he interim goup endorser the use of the Colorado llepartrr?ent of Public Health ar,d 
Ertvironinsnr, throulrb I h e  office of the Rocky Hats I-Ttdih Advison; Paid, t o  serve as the 
admmstrarivz condrtir for allocation of the monies, administration of the cmuact 2nd secrernrial 
and orgmiatiunal requirements of the oversight panel. 
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2.2 Establishment of the Oversight panel 

?'he community-based ovcrsight group shall be called the Rocky Fhts Radionuclide Soil 
..i~:/ic~n I,svei Ovzrsighr Punel and setve as voluntccrs. The Oversight Pdnel shalt consist ol'the 
following memkrs: 

c Sis inembers of local _rovernrnenl. The members shall be self-selected by the 
mnsensus approval of interested Iocal governments 
Two members of the public interest cornmmity.Members shall be self-selectcd 
by the consensis approval of interested public interest goups. 
l'hree rqresml;iti\eS !;om the Technical comnmity to include one 
repmcnrative from the HAP. Represenmtivcs sMl be selxcted by the interim 
aidnoc group afier 3 public notice and rsliew of candidates. 

2zpscntativzs shall be selected by the interim adhoc gou? afkr 3 prtblic notice 
a d  review oTcandidates. 
One member ofthe WCU. Member shall be nominated by the CAB. 

c 

b 

P Two nxrnbers of the general public most impacted by Rocky Flats . 

c 

Ex-ollicio members: U. S. Department of Energy 
U. S. Environmental Protection Agency 
Colorado Department of Public Halth and Environmenr 

~n Interim adhoc goup consisting of the following members will convene to guide 
creation of the f i l l  panel. The interim panel consists of the following teptesentativcs; City of 
Broomfield (Hmk Stov211 and Kathy Schoorj; City of Westminster( Sam fixion and Mary 
Phrlow); The Pace aud Jwticc Center ( LeKoy Moore); CAB; (Tom Marshall and Ken Korkia); 
Victor Holm and Robert h i c k ) ;  Ex-officio ( LxlE - Steve Slaten; Kaiser-Hill - Dave Shdton 
md John Corsij; C D P U  (Noma Monn and Ed Kray). 

2 3  sclmion of a Contaactor(s) 

The oversigh panel shall ovcrsce the refinement of the Principal hvestigrxtion and 
Eval.wtions Ouesiions (described below - 3.0) to be addressed by outside coniractcrs. The panei 
shd udiz:: the experrise of a contractor or contractors to conduct the tesemh nueciad to address 
the Principal investigsticn and E:val~.ution Questions and coosiderztion speciai issues. .An RFP 
wiI! be issued and the panel, with the assistance o f  CDPHE, will select B ltlnning pruposal and 
negotiate 3 fimi scope of work w-hh the winning the wntr3ctor, including design of peer review 
processes. 

2.4 PiocaS Management 

X!1 meet& shall be advmissa and open to the pubiic. 'The general public shall be 
encouraged 10 pro1 idc inpiit io the panei. The panel shall s7riti: for COIE~IEUS and detine a 
proczss for n%en const';lsus is required and when a majority toit: is rcquircd. 'The pgnd shouid 
desi9 a public -+4crpntion process, and a stakchoidzr participaeon process whkh ensures 
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early inpur from interested stakeholders. CDPHE will assist the panel in draftins the necessary 
documents and the RFP. Tn addition to administrative and coordinating sewices, CDPHE will 
save as an aiirilinistrative liaison between the panel and the contractor arid help disseminate 
informtion and results. DOE and Kaiser \vi11 work to ensure rull access to all availablc data 
and refevrini ducmmitaiion The Oversight panel d l  not be paid. 

0 
3.0 Principal Investigation and Evaluation Questions 

Described below are the specit?c rcsearch questions to be answred by the project These 
questions w i l l  provide guidance in the development of an RFP, and sene s the basis for 
ncgotintion of a final scope of work with the winning contractor(s). 

2. 

b. 

c. 

d. 

W h a  m the various models which can be agpiied ta the stiidy of ihe impacts of 
r~dioiiu~nlidzs in Rocky Fiats soils, including the RESiu13 model? Analyze these 
mc;ciels to determine which ones are applicable and best suited for the site- 
specific conditions unique to Rocky Flats. 

What are the model input parameters and assumptions k h g  applied for the 
existing models in use at Rocky Flats? Are these input parameters accurate and 
credthle in simulating soil conditions and converting dose to RSAL and 
convcrting to iisk Each of these parameters should be commented upon as to 
distnbutivn of possible values. liom most consirvathe to feast comernative 
(including D "reasonable" or "best estimate" value), and the sensitivity of these 
parameters to the final resuIt. 

By applying the best availabia soils model and appropriate input psrameters, 3s 
well as the metthodology or rnethodolob~es as defined in the RF?. how will the 
model results impact the translation of dose to soil action levels and the 
tramlation to risk? 

What cleanup levels exist at other radionuclide contaminited sitzs and do tho 
processes'modsls to determine cleanup levels have applicarion for use at Rocky 
Flats. 

4A Special h u e s  

Below is a list of issues for the panel and thc contrwtor to ketp in mind as the final 
scope of work is negotiated. This list is 8 compilation of cmcerns and working 
assumptions expressed by stakeholders, DOE, Kaiser-Hill, CDPHE and EPA to protide 
a backdrip for the final design of the scope of work. 

@ 00.1 

4.1 Esiabiishment of the RSAL: Under the RocA- Fiats Cleanup Ascement, the 
WCA p~ncipals agreed upon the current RSrK to establish interim soil action 
levels fur radionuclides !primary phmnlum and americium) to be probxtive of 
p ~ o p k  using RocIiy Flats alter sitc closure. The RSAL did not consider off-site 
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miiption. These RSAL's are to undergo pcriodic review as new information is 
available. 

4.2 Water Quality Standards: The 0.15 pCiL surface watcr standard for plutonium 
and americium were adopted by the Water Quality Controi Commission to 
piotect all off-site use of water both during and &r closu~c. The RFCA 
principals kiieve that the application of the RSALs io the sit2 will resuit in 
actinides remaining in low concentrations in the soils. Stdieholders bdizve that 
t!!e synerLy of sdace!groundwater to soils should bc considzred in the rs iew of 
input parsmetcrs in the K k S R a  or other models. 

4.3 Q9fl-site Migration: The ESWD model limits i ts  review to on-sitc impacts. 
ihe primal!: scope of the research will be the review ofthe ES'RkD model, brrt 
iI1iiDy stakeholders believe tirat the impacts oil off-site migration of radiofiuclides 
is of hidiest concern. Therefore, the ongoing rzSeiiici1 oi' the Actinide migrdtion 
panel and site investigations into the short and long-term migation and fate of 
the actinides shouid bc wovm into the contractors activities ;is appiopriiiti: for 
addressing the Principal Questions. The Panel should rxjorciiirate and irtcc3p31a1c' 
the Actinide panel results into the timing ofthe activities of'tht: contractor. It is 
expected that the contractor will meet at least once with the actinide rnigriation 
investigmxs to sharz information and coordinate efforts as appropriate and that 
the oversight panel Will be kept f ~ l l y  appraised of the activities and rcsdts ofthe 
actinide migration investigators;. The cofitractor will be enmuraged ta evaluate 
ECW or iapioved soils models which strive tu integmte mititi-media 
considerations. Some stakeholders believe that by applying ALAE'-\ principlesr 
actinides can br: minimized and immobilized in order to reduce off-site migption. 

.- 

4.1 Input Parameters: To ensure that the contractor will quantitatively address the 
ressarch questions and in order to minimize the subjective ievel of hterpretatiun 
on how the input parmetm should be applied the scope of work and the 
contractor must strive to identify, at the onset, the mcthod by ivhch input 
prmxtcn  are applied or tested. Choiczs include: Best estimate mchod 
c i ~ ~ ~ , ~ ! i v e  nletholl, bornding method and probabilistic risk assessment 
,ic&od. Specifically, s*keholders are concerned that thc 65 lpCi@m of 
p!utanizim in combination with 117 pCi',pn of A m e f i c i ~  231 k hi& 
LikeLvisz, DOE is concerned that m m g  the consen.cttisn; ctf all input 
parameters cou!d result in a model that lacks "reasonabieness". 

. . .  

4.3 Unique Site Specific Conditions: 'The RFCA operates undcr the assumption that 
cleanup activi:ies and clesnup lewis will bc sufficient to allow for a prz- 
dewmined f u r m  land use. For cornparitive purposes, review of the mod& 
s'oorrld &O consider the impact of a r a g e  of reasonably %reseedie !and ESS. 

... , 
i !lis assumption, as ~ 1 1  as off-sirc iand use developmenis, provide au hy;criant 
backdrop for the application ofa preferred model. Jn additlor,. other issues 
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impacting soils include: community acceptance of institutional controls: the 
prospect for deployment of innovatfivekos~ cftkctive soiis remediation 
rcchnologics: the opportuniry for off-site disposal of soils and building rubble; 
mi, the importmce of bufkr zone preservation and critical hzbitat All these 
issces, a n y  d which arc in 11u.i should be recognized whm judging the 
applicability ofthe RESRAD or other models at Xocky F!ats and the adeqwy or 
appropriateness of the model inputs. 

4.6 Quality Ass~~raace: Quality assupance is ctitical to enswe +ht the contractor 
results are cidiblz, be!ievabie and consistent with sstablished practices far 
snaiysis of rsdiuiiuclides. Thc scope of WO& m N  ci!ssciis apptcpnatc quality 
ajsurmcc and peer review protocols. 

5.1) 'Tidine:  

General Timcline: - 12 to 15 months from date ofcontract. 

October io December, t 997 - Canvening of oversight committee; retiameat of scope 
of work and development and issmce of WQ. 

January, 1998 - Award of contract. 

March to Dec, 199s - Contrxtor performs scope of work n t h  quarterly 
technical review meeting with the panel and the public. 

Jan to March, 1999 - Final repon (Panel review md peer review) 

6.0 Estimated Cost: 

5800,000 to $1,50O,G00 * Preliminary estimates by CEPJiE 
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F-A-X M-E-M-0-R-A-N-D-U-M 
November 11,1997 

TO: Soil Action Level Ad-Hoc Group 

FROM: Hank Stovall, Broomfield Council Member (466-5986) 
Kathy Schnoor, City of Broomfield (438-6363) 

RE: Soil Action Level Ad-Hoc Meeting - November 19, 1997 

Please find the attached RSAI independent study draft project description. This latest 
draft version includes the edits discussed at the November 4th meeting of the sub- 
committee. Bob Kanick submitted some additional comments for consideration. They 
are attached as well. The current draft will be discussed at a meeting scheduled for' 
November 19,1997 from 1 1:00 AM to 1:30 PM at Broomfield City Hall Zang's Spur 
Conference Room (in the basement). Please bring a brown bag lunch. 

Proposed Agenda 

Introductions 

Topics to be Covered: 
Draft Project Description 
Project Timeline 
Options for Project Funding 
Oversite Panel Membership 

appointments by local governments, public interest groups, etc. 
selection process for technicaVscientific members and general public 
members 

0 Peer Review Process 
0 Public Participation Process 
0 Role of CDPHE clarified 

e contracting 
meeting facilitation 

Other Issues 

Update on NAS review of 15/85 mrem dose levels 

Next Meeting- date, time, location 

Adjourn 130 PM a 2 
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Review of Radionuclides h soils CleannupAction Level Modeling 
Draft Project Description 

November'I$1997 

Project Description and Product 

In light of recent events and reappraisal ofthe establishment of s3k levels of residual - 
plutoniilm iii the Rocky Flats suils, thc L!S. Dcpartn~etn? of Energ has rigccd TO suppoff and 
fund a community-bsed ndviso? sroup to oversee an inndopendent cvalu~ion of rxhonuclide 
soil wtion izvsls. 'f'ht pqoses  of ihc project is to obtain a:! indopmdent scimtiGc 
dciemiinotion ol'thc apjxcipriare model to be used to set a six speciiic soii acticjri ics;cI h r  
radionGclides in the soils ;It Rocky Flats and recommend changes as appropriate. ,Thz evaluation 
will bc conducicd md pcci reviewcd by acknowledged cxperts chosen by an independcnt 
OVeTSight pUie1. 

-4 thirt2cn oversight panel b-ill be formed and w l l  consist ora combination of local 
b rrovtmmcnt, fedteal and swte reglators, onvironmental goups- technical experts and interwed 
cirizens. Over a twclve month period the group w I 1 ,  through CDPHE, sofitma with-appropriate 
prooitssiunal spcciaiists to ~SSZSS the approFriatcness 01' thc current ESlZ.4D model and any 
alrernattjvz models. The pine1 will review rhc current model (RESRN'S) as w l l  as other 
available models and provide a determination of which model i s  most appii~3bIe to thz Rocky 
Fiats sire. Specific zttznrion will be given to the input parmetcrs and thc wtionale of their u s  
for setting I? soil smchd * h t  is protccrive of futurc site users, including thc potentiai impact to 
downwind coinrnunitics anif surface waters loaviny the site. 

Actinide Migration Panel findings will be a c n  into consideration when determining 
input parznctcis. Additionally, a review or standards that have been set hoth Iocally and 
narionaliy wiii be undertaken to determine if they have an application for setting a Rocky Flats 
Scindard. 'ihe pra.jca will focus primzrily on soil coditions on-site, but 1\41 attempt ro intqmtc 
the Actinidz Pan& analysis ofrhz movement. mobility and Fdte of radionuclides from on-site 
soils. 

The resuits of this-invsstigaion and evaluahcn will be shared with the RK.4 principals ' piovi& additionai g l t ihce  in revisions io soil action levels. - 4 ~  RF'P will he issued and ths 
panei,,with the logistical asssis~nce of CDPhT, will select a winnicg proposal and negoriare a 
final scopc of work with the winning the contractor. 

2.0 Process and Administration 

2.1 Project Administration 

Thz ii;w-irn group eildorscs the use of the Colorada Dzpmtincnr of Pubk T<ezlth and 
Em-irorwent, through thc orlice ofthe Rocky Flats Health Advisorq: Panel, :o serve as thc 
ahnistrative conduit for sllocarion or hhc monies, administration of the conrract and sccrcrarial 
and organiational requirements of the ovcrsight panel. 
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2.3 Establishment of the Oversight panel 

The communiy-based oversight group sitall be called the Rocky Fhts Rdionuciidc Soil 
&rim Itucl Oversight P m c i  and serve as volunteers. The Otcrsight Panel shall consist of the 
following mombers: 

V S i x  members of local govemmcnt. Thc members shall be sclf-selecrcd by thc 

Two members of the public interm cornmuniv Members shall- be self-sclccted 

Three rcpresentiztives from the Technics1 communi t> to include one 

consensus approvat of interested local gclvcmments 

IJ? rhc consensus approval of interisfcd public intercst groups. 

representative Liom the Hxp. Rcpreszntauves shall he sdecrd by the interim 
adhoc group after a public notice and revicw ofcmdidatcs. 
Two members of Ihc general public most impacted by Rocky Flat.. . 
Rzprcsenlatives shall be selected by Iht: interim &oc group dier a public notice 
and *view or candidates. 

c 

t 

t 

b One member of thc MCAEL Member shall be norninatsd by the C M .  

Es-officio mcmbcrs: U.S. Department of Energy 
U.S. Environmental Protrcrion Agency 
Colordo Department of Public Health and Environment 

An Interim &oc goup consisting of the folloltiny mcmbers vdi ccnvcnr to guide 
crzation of ihz titi1 panel. Thc interim panel consists of the following represenratives: City of 
Broomfield (Hank Srovall and Kathy Schoor): City of' Westminster( Sam Dixion and Man; 
Harlow); iIir Peace and Justicc Center ( LzRoy Moorej; C-AB; (Tom hlarshai 3nd Ken Korkiaj; 
Victor Hoim and Kobert Kanicl); Ex-tJficio ( DO€ - Steve Slaten: Kaiser-Hill - Darc Shcltcm 
and John Corsi); CDPklE (Norma Morin and lid Krayj. 

2.3 Selection of a Coatractor(s) 

The cversight panel shall oversee thc refinement of Ihe YrincipaI investighm and 
Evaluations Questions (describzd below - 3.0) to be addressed by 0110side comc~ors .  The panel 
snail utilizc the aiprrtise of a contractor or contractors to conduct the ieexch nmdcd to address 
the Principal investigation and Evaluation Questions and considerah: special issues. An RFP 
will hc issued and the panel, with the assistvlcc of CDPHE, will select a binning proposal and 
nt'gotim a final scope of \\roik with the winniny the contractor, including design of peer review 
processes. 

2.4 Process Management 

All nssings shdl be advzniscd and open 10 the public. The general public shall bc 
encouraged io provide input to the panel. 'I'he panel shall strivc for comensus and dctke a 
proces~ for &-hen con.scnsus is required and when a majoriq vote is requird The panel shudd 
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design a public prirticipation process, and a stakeholder participation proccss when ensures early 
input from iniercsted stakeholders. C D P E  will assist the panel in dr3fring the necessary 
documents 3rd thc KFP. In addition to administrative and coordnating services, CDPIE will 
sclvc as an administrative liaison beween the panel and the contractor and help disseminate 
inrormation and resuits DOE aud Kaiser i d 1  work to ensure M! access 10 dl arailablo iim 
and relevant. di)CuIlnmtdKlOn. '[he Oversight panel itill not be poid. 

0 

L>escribsd bzlwi. are thz specific research questions to be nnsucred by thr: project.Thesc 
qll<sLloils uili provide guidance in the de\*eIopmalt of' an RFP, and sen e as the basis for 
ncgotjation ofa final scope of work with the winning contractor(s). 

a. What arc the various models which can be applied to the study of thc impact! of 
radionuclides in Rocky Flats soils, including the R E S W  model? Analyze these 
models tn determine which ones are applicable and best suited for the site- 
spcciiic conditions unique to Rocky Flats. 

b. What are the model input parameters and assumptions being applied for the 
esisiing models in use at Rocky Flats'? Arc these input parameters accurate and 
credible in simulanng soil conditions and convemng dost to RSAL and 
converting LO risk Each of these parameters should be comrnentcd upon as io 
dismbulion of possible values, from most conservative to Icast conservative 
(including a "reasonable" ar "best estimate" value), and the xnsitivity of these 
parameters u) the final result. 

c. By applykg the best availablc soils model and appropriate input parameters, i ~ s  

wcll HS the methodology or methodologies as defined in the RFP, how will the 
model results impact the translation ofdose tu soil action levels and the 
nanslation to risk? 

d. What cteanup lcvels at other radionuclide contaminated sites and do these 
processedmodels have apphcation fur use st Roc@ Flats. 

4.0 Special b s u s  

Below is a list of issues for the panel and the contractor to keep in mind as the final 
scopt of work is negoriated. This list is a cornpilanon of concerns and working 
assumprims expresd by stakeholders, DOE, Qiser-Hill. CDPHE and EPA to provide 
il backdrop for the final design of the scope o f  work 

4, I Establishment of the RSAL: Lndcr the Rock- Flats Cleanup Agreement, thc 
RFCA pnncipsls agreed upon the current RSAL to establish interim soil action 
levels for rdionudides (primary plutonium and americiumj to be prorectibe of 
peopic using Rocky Flats after site ciosurs. l 'he RSA. did not consider off-site 
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a backdrop for the final &.sip of the scope of work. 

4.1 Establishment of the MAL: Undcr the Rocky Flats Cleanup Agetrncnt, the 
KI.'CA principals weed upon the current RSAL to cstilblish intzrim soil action 
icveis for radionuciides (primary plutonium and americium) to be protcctivz of 
p q i c  asing Rocky flats afisr site closurc. The RSXI. did not consider ofT-sit? 
migation. These RSAL'S are LO undergo periodic mkw as i w v  ii~foniiatian is 
availabIe. 

4.2 Water QUility Standards: The 0.15 $il, surface tmet sunctard for plutonium 
and zmencium \Vei2 adopted by the Water Quality Contro! Commission tc 
protect alt,oR-sitz use of wattr both during and after closi~ye. Thr: RFCA 
'principals bdievz that the application ofthe RSMs to the site vd1 result in 
actinides remaining in low concenLrations in the soils. Stzkeholders believe that 
rhc synergy of surface'groundwater w soils should be considered in the review of 
input parameters in the RESRAD or other models. 

e 

4.3 Off-site Mgration: Reco9izing the lead roIc of the acrinidc panel, st&holder~ 
appreciate the potcntisl for long-term off-sitz mipation ei thet through air, water 
or soil, and believe that a new o r  improved soits model should strive 10 inlegate 
multi-medin considerations. Some stakeholders believe thar by applying .ALARA 
p":nciples: 2ctinidcs c31l bc mitimizcd atid immobilized in otd2r 10 reduce OR- 
sile migration. 

4.4 Input Parameters: To ensm that the contractor will quantitatively address the 
i ~ s ~ ~ ~ ~ i l  questions and in ordw to minimize the subjective level 01. inrcrprctnion 
on how the input pararnttters should be appliedt the scope 01' work and the 
conuactor must strive to identify, at the onset, the method by which input 
parameters are applied or ~sted Amow others, choices indude: Best estimate 
ineihoa cormnative method, bounding method, and probabiiistic risk 
sssessment method. Specifically, stakeholders are concerned that the 
% l $ C g ~ f i i  ac*on levels is high. Likewise, DOE is coficemed &at maximizing 
ilie consentatism of all input pumeters could result in a modd tha; lacks 
" rcssonableness" . 

4.5 UnEqcie Site Specific Conditions: The RFCA operares under the assumption 
that cizanup activities snd cleanup levels vviil allow for a f u ~ e  Iand use scenario 
of*'??? This assumption, as \vel1 3s off-site Iand use developments, prokide an 
important backdrop fcx the zrpplication of a prefzmd modei. !TI addition, othcr 
issues inpaciing soils include: community acceptance of instituhial controls; 
dit  prospect fix deploy men^ ol-inmvatitidcost ef€iectiw soils remcdiation 
technologic;; the opportunity for olT-sitc disposal of soils 2nd building rubblc; 
i i d ,  the inprtancz of buftcr zone preservation and cntical habitat. Xi1 these 
issucs, many of \viiich are in klux, should be recognized n;hm judging The 
appiicdbiliry cf the RESKPD or other models at RocL?. Flats and the adequacy or 

.... 

I ?li 6 



appropriateness of the model inputs. 

4.6 Qoality Assurance: Qualiry assurrtnce is critical tc, ensure that the contractor 
rcsulis are credible, bdievnblc and consistent with established practices for 
analvsis of radionuclides. The scope of work must ensure approprlate qlraiity 
assurance and peer review protclcals. . 

5.0 Timeline: 

- 12 to 15 months from darc of contract. 

October to December, 1997 - Convening of oversight committee; refinement o!‘ scope 
of work and devdopment and issuance of’R FQ. 

h n u a q ,  1998 - Aw3rd orcontract. 

March to Ccc, t 998 - Contractor perfoms scope of work with quafierly 
technical rzvicw meeting with the panel and the public. 

jan to March, 1!)99 - Find repart (Panel rcview and peer m i e w  j 

6.0 Estimated Cost: 

$800,000 tu $1,500,000 * Preliminary estimates by CDPP! 

7 
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F-A-X M-E-M-0-R-A-N-D-U-M - w  
November 11,1997 

TO: Soil Action Level Ad-Hoc Group 

FROM: Hank Stovall, Broomfield Council Member (466-5986) 
Kathy Schnoor, City of Broomfield (438-6363) 

RE: Soil Action Level Ad-Hoc Meeting - November 19, 1997 

Please find the attaf.hed RSAL. independent study draft project description. This latest 
draft version includes the edits discussed at the November 4th meeting of the sub- 
committee. Bob Kanick submitted some additional comments for consideration. They 
are attached as well. The current draft will be discussed at a meeting scheduled for 
November 19,1997 from 11:OO AM to 1:30 PM at Broomfield City HallZang’s Spur 
Conference Room (in the basement). Please bring a brown bag lunch. 

Prouosed Agenda 

Introductions 
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Rcview of Radionuclides in Soils CleanupAction Level Modding 
Dmft Project Description 

(Corrected Version 11) Novembcr PI, 1997 

1.0 Project Mcripoiun %ad Product 

In li& or" raxnt wen& ;urd reappraiscil of the establishment of stlfe levels of residual 
pluronium in the Rocky Flats soils, the U.S. Dcpartmcnt of Enerk! has agced to support and 
fLinct a commuilip-bzqcd Edvisoq group io oversee an independent sv3luEltion of ndionuclidc 
soil action le\ els. The purposcs of h e  project are to obtsin an icdqendcr,t scientific 
dcisnniiiarion ofhe  appropriatc inode1 to be used to set a sic specific sod rzctioG Ievd for 
ndionuclides in the soils at Rocky Flak and rccomnezd c b g c s  &jpvfipnate?The evalwh 
wiil hu C O ~ & C K ~  a d  peer reviewd by acknowledged e s p c ~ s  chosen-by&dependrnt . . -  
oversight panel. 

A thiiii2ei; mcnber (wrsight panel nil1 be fomed and will consist of  a combination of 
local gcvcment, federa1 and gate rzguia~ors, environrnend goups, k~f i t l i d  sxp~rt,i and 
interested ciiizcns. Over a twelw month period thc group will, Lhrough CDPHE, contract with 
appropriate profsi~icmal specidists to assess the appropriateness of ;he cilllent RESRAD nludcl 
and any aitemativz models. The panel will ieview the current model (RFSRAD) as \t.d as other 
~vailiblr: mod& and pmvide a determination of which model is mcst applicable to thc Koch 
Flats sits. Specific sttcntion \vi11 be fivcn to the input parameters and the rationide of their use 
fix setting a scil staxiard that is protective of future site uers, including tht potential impact tu 
downwfid comniunities and surf3ce waters leaving the site. 

Actinide Migration Panel findkg will be taken into consider3tion when determining 
input parmeters, Additiorally, 3 rcview of standards th3t hive been set both Iwally 2nd 
nfionally d l  be undertakzn ti) dctcrmine if they h2v.e an applicatior; foi setting a Rocly Flrrts 

attempt to integrate 
f ioz on-site 

?,*I ,y- - 

SGn&id. l h e  project will focus pnmariiy on soil conditions 
rhe Actinide Panei's d y s k  of the movement, mobility and 
SOi!S. q T -  

The rzsults of this investigation and evaluation ~ 1 1 1  be shacd i\ith the RFCA principals 
io  p;u\.ide addiriooal pidancz in revisioos to soil action levels. An RFP ivi!l be issutd and the 
p a d ,  with ttic logktical assis*mce of CDPW, will select a winning proposal and mgotiatc a 
final scope of work with thc winningwontractor. 

2.0 Process u i d  Administration 

2.1 Project Administr;rtion 

'h icterim group endorses the use of the Colorado Department of Public Health 2nd 
Environmenr, through b e  office of the Rock-  Flats H d ~ h  Advisop Parjel, 10 serve LIS the 
adnlstrative condi:it for allocation of thc monies, adminismtion of the contract 2nd set.retaria1 
and orgmintiunal rcquirerncnts of the oversight panti. -_ 



2.2 

The comunitv-based ovcrsight group shall be called the Rocky I;lors Radionuclide Soil 

Estahlishment of the Oversight panel 

Arficrn f.cvef Uiwsighr Pond and serve as voiuntccrs. The Oversi$t Panel shall consist ol'thc 
foilowing rnemkrs: 

y Sis rr.cmben of local governrnmr. The mmbers shall be self-selected by thc 
ortsensus approval of interested Iocrrl gwmments 

by the consensis approvd of interested public interest goups. 

rtprcscntative from the W. Representatives shdl be selectcd by the interim 
a h o c  goup after a public notice and rshiew of canJidt2:s. 

Representatives shall be selected by the k r i m  &oc gou;, afkt 3 pllhlic notice 
and review of candidatzs. 

Two members of the public interest cclmmuniT.;.bfembcrs shall be szl f-selectcd 

Three r=prssmlriti\.ps from lEie Technical comunity to include one 

Two members of the general p u b k  mOSf impacted by Rocky Flats . 

b 

t 

W b e r  shall be nominatcd by tWXL - \  

Ex-onjcio members: US. Department of Energy 
U. S. Envhtmental Protection Agncy 
Colorado Department of Public H d h  and Environment 

An Interim adhoc group consist* of the following members will convene to midi: 
creation of the full  panel. The interim panel consists of the following representatives: City of 
Rrclomiield ("Hl?ik Stovdl 2nd &thy Schiioorj; City of Wcstminster( Sam Esion and hhry 
Hhr101-i); The Pace and Justicc Center ( LrKoy Moore); CAB; (Tom h&rsblI and Ken Krzrkia); 
Victor Holm md Robert Kmick); Ex-officio ( DOE - Stzve Slatten; BXser-HiIl- Dave Sheiton 
and John Corsi): CDPM (Noma Monn and Ed Kray). 

2.3 Sclectioa of a Contaactor(s) 

The oversight panel shall overset the refinement of the Principal lnvestigat.;on and 
Evaluations Questions (described below - 3.0) to be addressed by outside coniratrors. The panel 
-. +d ~ I i z e  tl.12 expertise of a contractor or conirnctors to conduct tilt: r2sefii.L.h nt.adt.d to adckss 
thz Principal invesrigation and Evalmion Questions and considerztioil s p e d  issues. .4n U P  
wil! k issued and the paneI, mith the assistance of,CDPHE, will sskti a \+innkg proposal and 
negotiate a final scope of work wkh the %inning the conu3ctor, including design of peer review 
piOCeSSCS. 

2.3 P i w s S  Management 

All rnre~ags shall be advcmssd and open to the pubiic. The generd public shall be 
encourayed to pro\ idc input to the panel. The panel shall strive fix L ' O ~ I S ~ M U S  and detine a 
praccss for Lvhen cc)nit';isus is required and when a majorit). vo!e is rcsquiml. 'The panel shouId 
d s i g  a p"blic pariicipi~tion process, and a stakeholder pxticipa~ion process which enslues 
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early input from interested stakeholders. C D P E  will assist the pmd in draftin5 the E S C : S ~  

documents and the TUP. In addition to 3dminisuative and coordinating senices, CDPHE will 
sene as an acirninistrative liaison benvsen the panel and the conimctor arid hclp disseminate 
inform~tion and rzsdts. DOE 3nd Kaiser wiI1 w r k  to ensure rull access to all ataiIabIc &a 
a d  relevant docwmiziion The Oversighr pznel uiIl not be paid. 

3.0 Principal Investigation and Evaluation Questions 

DescriSed below are the specific rcsearch qucstions to be answxed by die projzct The= 
questions will  providc guidance in the development of an RFP, and seiw LS the basis h i  
negotiation of a final scope of work with the winniig contractoqs). 

a Whet crz the various models which c3n be agplied to t4e s t d y  of &e impam of 
diuauclidzs in R o L ' ~  Flats soils, including the KESKAD model? Analyze these 
rn~ciels to determine which ones are applicable and best suited for the site- 
specific conditions unique to Rocky Flats. 

b. m a t  are the model input parameters ad assumptions b&g applied for the 
existing models in use at Rocky Fl3ts? k e  these input pmeters  accurate and 
credible in simulati;lg soil conditions and corvertiiq dose to MAL and 
coavciting to risk Each of these parameren shouId be commented upon as to 
disnibution of possible v31ues. liom most consmativc to leas1 consenative 
(including Q ''reasonable" or ''best estimate'' value), and the sensitivity of h s e  
parameters to the final rzsuk 

c. By spplying the best availabk mils model and appropriate inprit psrameters. as 
well a the methodology or methodologies ;is defined in the RF?. how !vi11 ihs 
model results impact the tmslzition of dose to soil action levels and tho 
translation to risk:! 

d. What cleanup levels exist at othcr radionuclide contaminated sitcs and do the 
processes'models to determine cleanup levels have application for use at Rocky 
Flats. 

4.0 Special h u e s  

- Below is a list of issues for the panel and thc contmctor to keep in mind as thz final 
scope of work is negotiated This Iist is 3 compilation ofcoficerns and working 
assumptions expressed by stakeholders, DOE, Kaiser-h'ill, CDPHE and EPA to protide 
a backdrip for the final d s i p  of the scope of work 

4.1 EshbEshment of the RSAL: Under the Rocky Flats Cleanup Agreement, the 
RFCA principals a . g e d  upon the currcnt RSAL to establish interim soil action 
levels for radionuclides (primary plutonium and americium) to be protzctive of 
p20pk using Rocky Flzts afier sitc closure. The RSM did not consider off-site 
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0 impacting soils include:  communi^ acceptance of instir;tional controls; the 
prospect for deplo_ument of innov;ttiveicosr cffectivr soiis remedintion 
rcchnologics; the oppo&ty for off-site disposal of soils 3nd building rubble: 
sild, the importacce of bufkr zone preservation and critical hzbitat All these 
isscc?k m n y  d s.hich are in flu. E ~ O U M  be recogizcd whfi  judging the 
applicability of dle RESR4.D or other modeis at Xocky F!~Ts and thc adequcp or 
appropriarznrss of the model inputs. 

4.6 Quality Assurance: Quality '3ssurance is critical tu e i l s ~ e  k t  the contractor 
rzsults are ciedibk, bekvabk and consistent with established prrrctices far 
xuiysis ofrzdiunuclides. Thc scope of work mltst emir< apprcpriare qudiry 
3ssunncz 3nd p:er review protocols. 

5.0 Timeliae: 

Gme rai Tim c I ine: * 12 months from date of consact. 

Oc'ioSer io Ceccmbzr, f 997 - Convening of ovzrsi$t cornmitt=; refiaemeat of s c a ~  
of work and developmcnt and issmce of RFQ. 

January, 1998 - Award of contract. 

.. 

0 March to Dee, 199s - Contractur performs scope of work with qmcr ly  
tschnicd review me=,pting with the panel md the public. 

Jan to h k c h  1999 - Final report (Pane! review 3rd p e r  review) 

6.0 Estimated Cos?: 

$800,000 to S 1,500,GOO * Prelirninwy cstimaks by CDPHE 

. . . .  . . .  . . . . . . . . . . . . . .  -;, -,:,... ". ... _..:. .,..,:, 2;; :.. :.... ........ 
. . . . .  ., ......... ..... .. . . . . . . . . . . .  ... ...... . ..... ......... - . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  . .  
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migration. T h s e  RSa. ' s  are to undergo perxodc rsc;izw as new inhrmztion is 
avaikibie. 

4 2  

4.3 

4.4 

4 3  

Water Quality Standards: The 0.15 pCiL suriice watcr stmdard for piutoniurn 
andvamericim were adoprsd by the Water Quality Control Commission to 
protect 311 off-sire ~ $ 2  of water borh during and 3fter C!OSLT~. The RFCA 
principals kiitve That die application ofthe RSXLs to the sit? wil! resu!t in 
jctinides remaining in lo* coccentradons in the soils. Sdsholders bdizvi3 that 
the synergy of sdace.:'goundwater to soils should bc considered in the :z\iew of 
input parsmews in the KkSK-U or othcr models. 

Off-site M.ig~;ltion: The ESWD mudel limib its review to on-sitc irnpacrs. 
'The. piimarq: scope of rhc rcscarch will be the rey;iew oz'che RESW3 mcdei, but 
nimy st.&ehl&rj believe tint the impacts on offkite migation of rad?onucLides 
is Gffiighest coilcein. Therefore, the ongoing rcsriii& oi' the Actinide rnigmttiorl 
p;md and site investigations into die short and long-term rni-zrion and fate of 
the actinides shouid bc iGaven hi0 the contr3ctcrs activiiss :is appiopriak for 
addressing the Priccipal Questions. Tic Pansi should coordinate and irtti>rpea?c 
the Actinide pmel results into ?he timing ofthe activities d t h e  contrdctor. It is 
cxpcted that the contrxior nil1 meet at least once with the a c ~ d e  mikTdtiun 
invzstiguors to sharz infom-ation and coorclinatc ciYo,is as appropriaite and that 
ibe o.ver>lg.ht panel will be kept fuIly appraised ofths activities and results of the 
actinide migmiion investigdtors. The oor.mctor will bc enmuraged to cvalwtc 
L?CW or hpioved soils models which strive to inteS2:e mtiiti-nedia 
considerations. Some stakeholders beiieve that by applying AL.AIQ-4 principles;, 
ELc'tiTL'des cao bt minimized and immobilized in order to redwx OR-site nigmiion 

. .  

. .  

Input Parameters: To snsurc that the tontmtor uiI1 quantitatively cldilress h e  
reszirch questions and in order io minimize the subjective iewl of inteqmtation 
on hcw the input p m e t e r s  should be zppiied the scope of work and the 
contractor must strive to identify, at the onser, ths rnctthod by whch input 
parameters are applied or tested. Choiscs includr: Best estimate method 
conscwdtive ntethod, bounding ni~s?hocl and probabilistic risk assessn'lent 
rxhod.  Specifically, mkeholders are concerned that thc 65 1 pCii'gm of 
plutcnixn in combinztion with 1 17 pCi/gmx~ of Amarici~m 23 1 is high 
Liksiris~, DOE is concerned thst m a . y  the conscrwttisx c?f all hput 
pannetrrs cou!d result in a model thai lacks "resonabkneos". 

Unique Site Specitk Conditions: The RFCX opxiles undcr the assumpion that 
clesnup ac.tivi:ies and cleanup levels ivili bc sufficient 10 allow for 3 pre- 
dziemirxd furxs  land use. For compw&e purposes, review of the mod& 
sbocld also consider the impact ofa  range of resonably foreseeable land USES. 

?!lis assumption, as w l l  as off-sirc land use devdcprnects, pruvide 
backdrop for the 3pplicatioil of3 prefemd model. In additior, other issues 

hpiirtant 
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Review of Radionuclides in Soils Cleanup Action Level Modelling 
Draft Project Description 

November 11,1997 

1.0 Project Description and Product 

In light of recent events and reappraisal of the establishment of safe levels of 
residual plutonium in the Rocky Flats soils, the U.S. Department of Energy (DOE) has 
agreed to support and find a community-based advisory group to oversee an independent 
evaluation of radionuclide soil action levels. The purpose of the project is to obtain an 
independent scientific determination of the appropriate model to be used to set a site 
specific soil action level for radionuclides in the soils at Rocky Flats and recommend 
changes as appropriate. The evaluation will be conducted and peer reviewed by 
acknowledged experts chosen by an independent oversight panel. 

IJ 7 
A thrteen member oversight panel will be formed and will consist of a 

combination of local government, federal and state regulators, environmental groups, 
technical experts and interested citizens. Over a twelve month period the group will, 
through CDPHE, contract with appropriate professional specialists to assess the 
appropriateness of the current RESRAD model and any alternative models. The panel 
will review the current model (RESRAD) as well as other available models and provide a 
determination of which model is most applicable to the Rocky Flats site. Specific 
attention will be given to the input parameters and the rationale of their use for setting a 
soil standard that is protective of hture site users, including the potential impact to 
downwind communities and surface waters leaving the site. 

Actinide Migration Panel findings will be taken into consideration when 
determining input parameters. Additionally, a review of standards that have been set 
both locally and nationally will be undertaken to determine ifthey have an application 
for setting a Rocky Flats Standard. The project will focus primarily on soil conditions 
on-site, but will attempt to integrate the Actinide Panel’s analysis of the movement, 
mobility and fate of radionuclides from on-site soils. 

The results of this investigation and evaluation will be shared with the RFCA 
principals to provide additional guidance in revisions to soil action levels. An RFP will 
be issued and the panel, with the logistical assistance of CDPHE, will select a winning 
proposal and negotiate a final scope of work with the winning contractor. 

2.0 Process and Administration 

2.1 Project Administration 

The interim group endorses the use of the Colorado Department of Public Health 
and Environment, through the office of the Roc!,? Flats Health Advisory Panel, to serve 



as the administrative conduit for allocation of the monies, administration of the contract 
and secretarial and or&nizational requirements of the oversight panel. 

2.2 Establishment of the Oversight Panel 

The community-based oversight group shall be called the Rocky Flats 
Radionuclide Soil Action Level Oversigh Panel and serve as volunteers. The Oversight 
Panel shall consist of the following members: 

Six members of local government. The members shall be self-selected by the 
consensus approvaI of interested local governments. 
Two members of the public interest community. Members shall be self- 
selected by the consensus approval of interested public interest groups. 
Three representatives from the Technical community to include one 
representative from the HAP. Representatives shall be selected by the interim 
Ad Hoc group after a public notice and review of candidates. 
Two members of the general public most impacted by Rocky FIats. 
Representatives shall be selected by the interim ad hoc group after a public 
notice and review of the candidates. 
One member of the RFCAB. Member shall be nominated by the CAB. 

Ex-officio members: 
U. S. Department of Energy 
U.S. Environmental Protection Agency 
Colorado Department of Public Health and Environment 

An interim ad hoc group consisting of the following members will convene to 
guide creation of the full panel. The interim panel consists of the following 
representatives; City of Broomfield (Hank Stovall and Kathy Schnoor); City of 
Westminster (Sam Dixion and Mary Harlow); The Rocky Mountain Peace and Justice 
Center (LeRoy Moore); Rocky Flats Citizen's Advisory Board (Tom Marshall, Ken 
Korkia, &tor Holm and Robert Kanick); Ex-officio (DOE-Steve Slaten, Kaiser-Hill- 
Dave Shelton and John ,C%<CDP&-Norma Morin and Edd Kray). 

--/- 
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2.3 Selection of a Contractor(s) 

The oversight panel shall oversee the refinement of the Principal Investigation 
and Evaluations Questions (described below in section 3.0) to be addressed by the 
outside contractor. The panel shall utilize the expertise of a contractor or contractors to 
conduct the research needed to address the Principal Investigation and Evaluation 
Questions and consideration of special issues (described below in section 4.0). An FUP 
will be issued and the panel, n i th  the assistance of CDPHE, will select a winning 
proposal and nesotiate a final scope of work with the winning contractor, including 
provisions for a peer review process. 



2.4 Process Management 

All meetings shall be advertised and open to the’public. The general public shall 
be encouraged to provide input to the panel. The panel shall strive for consensus and 
define a process for when consensus is required and when a majority vote is required. 

process which ensures early input from interested individuals and stakeholders. CDPHE 
The panel will design a public participation process and a stakeholder participation 

will assist the panel in drafting the necessary documents and the RFP. In hdi t ion to 
administrative and co-ordinating services, CDPHE will serve as an administrative liaison 

,*\6 f 
q l ’ .  ,J . 

Q -fi\I. . // byJ }. Ti.’ 

= 4 1 

, \v I-,. between the panel and the contractor and help disseminate information and results. DOE 
and Kaiser will work to ensure full access to all available data and relevant 
documentation. The oversi&t panel . .  will not be paid. 

3.0 

..!. i , .  . ’ 
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Principal Investigation and Evaluation Questions 

Described below are the specific research questions to be answered by the 
project. These questions will provide guidance in the development of an RFP, and serve 
as the basis for negotiation of a final scope of work with the winning contractotfs). 

a. 
impacts of radionuclides in Rocky Flats soils, including the RESRAD model? 
Analyze these models to determine which ones are applicable and best suited for 
the site-specific conditions unique to Rocky Flats. 

What are the various models which can be applied to the study of the 

b. What are the model input parameters and assumptions being applied for 
the existing models in use at Rocky Flats? Are these input parameters accurate 
and credible in simulating soil conditions and converting dose to RSAL and 
converting to risk? Each of these parameters should be commented upon as to 
distribution of possible values, from most conservative to least conservative 
(including a “reasonable” or “best estimate” value), and the sensitivity of these 
parameters to the final result. 

c. By applying the best available soils model and appropriate input 
parameters, as well as the methodology or methodologies as defined in the RFP, 
how will the model results impact the translation of dose to soil action levels and 
the translation to risk? 

d. 
the processes/models to determine cleanup levels have application for use at 
Rocky Flats. 

What cleanup levels exist at other radionuclide contaminated sites and do 

4.0 Special Issues 

Below is a list of issues for the panel and the contractor to keep in mind as the final scope 
of work is negotiated. This list is a compilation of concerns and working assumptions 



expressed by stakeholders, DOE, Kaiser-Hill, CDPHE and EPA to provide a backdrop for 
the final design of the scope of work. 

4.1 Establishment of the MAL: Under the Rocky Flats Clean up 
Agreement, the RFCA principals agreed upon the current interim RSAL to establish 
interim soil action levels for radionuclides (primarily plutonium and americium) to be 
protective of people using Rocky Flats after site closure. The RSAL did not consider off- 
site migration. These RSAL's are to undergo periodic review as new information is 
available. 

4.2 Water Quality Standards: The 0.15 pCiL surface water standards for 
plutonium and americium were adopted by the Water Quality Control Commission to 
protect all off-site use of water both during and after closure. The RFCA principals 
believe that the application of the RSALs to the site will result in actinides remaining in 
low concentrations in the soils. Stakeholders believe that the synergy of 
surface/groundwater to soils should be considered in the review of input parameters in 
the RESRAD or other models. 

4.3 Off-site Migration: The RESRAD model limits its review to on-site 
impacts. the primary scope of the research will be the review of the RESRAD model, but 
many stakeholders believe that the impacts of off-site migration of radionuclides is of 
highest concern. Therefore, the ongoing research of the Actinide Migration Fanel and 
site investigations into the short and long-term migration and fate of the actinides should 
be woven into the contractors activities as appropriate for addressing the Principal 
Questions. The Panel should co-ordinate and incorporate the Actinid&%!?lw e results into 
the timing of the activities of the contractor. It is expected that the contractor will meet 
at least once with the actinide migration investigators to share information and co- 
ordinate efforts as appropriate and that the oversight panel will be kept fully appraised of 
the activities and results of the actinide migration investigators. The contractor will be 
encouraged to evaluate new or improved soils models which strive to integrate multi- 
media considerations. some stakeholders believe that by applying AJARA principles, 
actinides can be minimized and immobilized in order to reduce off-site migration. 

4.4 h p u ~  Parameters: To ensure that the contractor will quantitatively 
address the research questions and in order to minimize the subjective level of 
interpretation on how the input parameters should be applied, the scope of work and the 
contractor must strive to identify, at the onset, the method by whch input parameters are 
applied or tested. Choices include: Best estimate method, conservative method, 
bounding method, and probabilistic risk assessment method. Specifically, stakeholders 
are concerned that the 651 pCi/g of Plutonium-239,240 in combination with 117 pCi/g of 
Americium42 1 is high. Likewise, DOE is concerned that maximizing the conservatism 
of all input parameters could result in a model that lacks "reasonableness." 

4.5 Unique Site Specific Conditions: The RFCA operates under the 
assumption that cleanup[p activities and cleanup levels will be suilicient to allow for a 
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predetermined future land use. For comparative purposes, review of the models should 
also consider the impact of a range of reasonably foreseeable land uses from industrial to 
residential. This assumption, as well as off-site land use developments, provide an 
important backdrop for the application of a preferred mode. In addition, other issue 
impacting soils include: community acceptance of institutional controls; the prospect for 
deployment of innovative/cost effective soils remediation technologies; the opportunity 
for off-site disposal of soils and building rubble; and, the importance of buffer zone 
preservation and critical habitat. All these issues, many of which are in flux, should be 
recognized when judging the applicability of the RESRAD or other models at Rocky 
Flats and the adequacy or appropriateness of the model inputs. 

c 

4.6 Quality Assurance: Quality assurance is critical to ensure that the 
contractors results are credible, believable and consistent with established practices for 
analysis of radionuclides. the scope of work must ensure appropriate quality assurance 
and peer review protocols. 

5.0 Timeline: 

General Timeline: 

October to December ‘97 

Janwy 1998 

March to December 1998 

January to March 1999 

6.0 Estimated Cost: 

12 to 15 months from the date of contract 

Convening of the oversight panel; refinement of scope of 
work and development and issuance of RF’P. 

Award of Contract 

Contractor performs scope of work with quarterly technical 
review meetings with the panel and the public. 

Final Report (Panel review and peer review) 

$800,000 to $1,500,000 Preliminary estimates by CDPHE 

--- , , :,+ , ,-! ,7 p -: * ’  
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F-A-X M-E-M-0-R-A-N-D-U-M 
November 11,1997 

TO: Soil Action Level Ad-Hoc Group 

FROM: Hank Stovall, Broomfield Council Member (466-5986) 
Kathy Schnoor, City of Broomfield (438-6363) 

RE: Soil Action Level Ad-Hoc Meeting - November 19, 1997 

Please find the attached RSAL independent study draft project description. This latest 
draft version includes the edits discussed at the November 4th meeting of the sub- 
committee. Bob Kanick submitted some additional comments for consideration. They 
are attached as well. The current draft will be discussed at a meeting scheduled for 
November 19,1997 from 11:OO AM to 1.30 PM at Broomfield City Hall Zang’s Spur 
Conference Room (in the basement). Please bring a brown bag lunch. 

Prouosed Agenda 

Introductions 

Topics to be Covered 
Draft Project Description 
Project Timeliie 
Options for Project Funding 
Oversite Panel Membership 

appointments by local governments, public interest groups, etc. 
selection process for technicaVscientific members and general public 
members 

e Peer Review Process 
Q Public Participation Process 
0 Role of CDPHE clarified 

contracting 
meeting facilitation 

Other Issues 

Update on NAS review of 15/85 mrem dose levels 

Next Meeting- date, time, location 

Adjourn 130 PM 
2 
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Review of Radionuclides in Soils CleanupAction Level Modding 
Draft Project Description 

(Corrected Version 11) Sovernbcr 11, 1997 

1.0 Project Wcriptiun and Product 

In light os" recent events *and reappraid of the establishment of safe Ievds of residual 
pl uronium in tfie Rocky FMs soils, the U. S. D e p m c n t  of Enersy has a p e d  to support and 
f a d  a community-bascd zdvkory goup io oversee an independent ev31uafion of Prtdionuclidc 
soil action levels. The purposes of rhr project are to obtain 3n icdependcct scientific 
dcm-miiiaiioa ofb5e appropriate inodel to be used to set a sitz specCifio soil nctior level for 
r,dioncc!itfes in the soils at Rocky Flats and recommend c b g c s  35 ap~;:apririte. The eva!wtion 
wjil be conducred il"J peer reviewsd by acknowledged experts chosen by an independent 
oversighr panel. 

A thifi2ez mciilber ovzrsigh panel will be formed and s i l l  consist of a combination of 
Iocal g c v m e n t ,  federal and state regulators, emironmend goups, techuicai evens and 
inrerzsted ci~izens. h e r  a t w l w  month period the group \\<It, throu& CDPh'E. contract with 
sppropriatc professiud specialists to assess the appropriateness of the c i ien t  RESKAD model 
and mp aiternative models. The panel %ill ieview the currznt model (RESRAD) 3s well as othw 
izvailable mdek and provide a determination of which model is mcst a?plicable tn the KO&? 
Flais site. Sp+xific &tcntion d I  be gkcn to h e  input parameters and the ration& of their use 
fix setting a scil s W a r d  that is protective of htui site users, including th t  ptential impact tu 
downwnd communities and surface waters leaving ths site. 

Actinide bliption Panel findings will be taken into consider3tion iQhen determining 
icput parameters. Additiordly- a rzview of' standards that kve  been set both IwaIly 2nd 
nationally will bz undsrtakn to determine if they have an applicatior; fGi setting a Rocky F l a  
Stsndixd. The projcct will focus pn'manly on soil conditions on-site, bur nil1 a t ~ m p t  to ititegrate 
the Actinide Paiiei's d y s i s  of the movement, mobility and fate of radioiluclids Corn on-site 
soils. 

The results of this investigation and cvduation 4 1  be shared with the RFCA principds 
to pruiide addirional giLiance in revisions to soil action levels. AII RFP ivi!l be issued and the 
p a d .  with the logistical asssis*wce of CDPHE, d l  select a winning propvsal a d  riegotiatte a 
final scope of work wilh the winning the contractor. 

2.0 Process and Administration 

2.1 Projet Administration 

92 9 
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2.2 Establishment of the Oversight panel 

The community-baxd ovcrsight group shall be called the Rocky F h r s  Xadiunuciide Soil 
Arficrn Levd Ovcrsighr Panel and serve as volunteers. The Oversight Pdnel shall consist d t h c  
following rnemkrs: 

t Sis members of local government. The members shall be self-selected by the 
(;Unsensus approval of inrerested local gmxmnents 
Two mern5crs of the public interst community.hkmbers shall be szlf-sefected 
by the cOnsenSus approval of interested public intcrest groups. 
l'hrcc rqrzstxlkti\zs from the Tecivlicd com,unity to include one 
rcpracntative from th:: W. Representativcs shdl be selectcd by the intcrim 
adhoc group afier 3 public notice and review of candicirltzs. 

Rqxesentatives shall be szlected by the ir?tcrim adhoc gou? afkt 3 pllhlic notice 
md review of candidatzs. 
One member ofthe REGAB. MemSer shall be nominatcd by the CAB. 

B= 

L. 

c Two members of the general pubIic mosr impacted by Rocky Flats. 

b 

Ex-ollicio members: U.S. Department of Energy 
U. S. Entironmental Protection Agency 
CoIorado Department of Public Hcalth and Environmm 

~n Inkrim rrdhoc goup consisting of the following members tt4l convene to wid2 
crcation of the fidl panel. The interim panel consists of the following qrisentatiws; City of 
Rroonit'idd (Hxik Stovdl a d  &thy Schoorj; City of Wcstminster( Sam Dsion and Mary 
PkrIot~); Thc Pace and Justicc Center ( LeRoy Moore); CAB; (Tom R&irsMl and Ken Korkia); 
Victor Holm mc! Robert h i c k ) ;  Ex-officio ( LX)E - Steve Slaten; Kaiser-Hill- Dave Shelton 
and John Corsi): CDPW (Norma Monn and Ed Mray)). 

2.3 Scicction of a Contaactor(s) 

The oversight panel shall overset thz refinement of the Principal Invest@t.ion and 
Eval-dons Questions (described below - 3.0) to be addressed by outside coniraciors. Thz panel 
skirll udi2:: the espertix of a contractor or contractors to conduct the tesesiih needed to adrirejs 
the Principal investigstion and Evallution Questions and considerztion speciai issues. An RFP 
will be issued and the panel, with the assistance of CDPHE, will select B ttlnnhy proposal and 
ncgotiate a final scope of work with the Riming the wntrsctoi, including dzsisg of peer review 
processcs. 

2.4 P i x a s  Management 

X!1 meetings shatl be advcrtissd and open tc, the pubiic. 'The general public shalt be 
encourayed to pro[ idc input to the panel. The panel shall strive f i r  OOIS~ISUS and detine 3 
process for when const';isus is required and ivhen a majoii& tu!e is  rcquked. 'The pane? shouId 
desi$= a public pdcipcticn process, and a stakshoider pzrticigation pzocess which ensures 
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m l y  input iiorn interested stAehoIders. C D P E  will assist the panel in drafting the necessary 
documents and the RFP. In addition to adminisuative and coordinating services, CDPHE will 
serve as an a&ilinistrative Iiaison benveen the panel and the conmcror atid hclp disseminate 
infotmction and results. DOE 3nd Kaiser ivill wvrk to ensure Tu11 access to all avaiIabk data 
2nd 2ocwzienistion The Oversight panel uill not be paid. 

3.0 Principal Investjgatiorr and Evaluation Qnestions 

Described below are the specitlc mearch qucstions to be answxed by die projtct The2 
questions will provide guidance in the development of an RFP, md serve 
negotiatim of a final scope of work with the whi i lg  cootiactofls). 

the basis for 

a Whar crc the v ~ n o u s  models which can be asplied to t4e stiidy of &e impacts of 
rdionuclides in Rockj Flats soils, including the KESKW model? Andyze these 
m&ls to determine which ones are applicable and best sited for the site- 
specific condin'ons unique to Rocky Fats. 

b. Welt a n  the model input parameters and assumptions bckg appIied fix the 
esisting models in use at Rocky Flats? Are these input pxameters accurate and 
credible in simulating soil conditions and com-ehg dose to MAL and 
conwiting to risk Each of these paranerers should be commented upon as to 
distiibutiun of possible values. fiom most consiwitivc ro feast consematkc 
(including a ''reasonable" or '%est estimate'' value}, and the sensitivity of h s e  
parameters to the final result. 

By qqlying the best available soils mode: and appropriate hput pmcters ,  3s 
well 2s the methodoIogy or methodologies as defined in :he RF?. how will the 
model results impact the translation of dose to soil action levels and the 
translation to risk! 

W l a r  cleanup levels exist at other radiotiliclide contaminated s i t s  and do the 
proczsses'modcls to determine cIcanup le\& have application for use at Rocky 
Flats. 

c. 

d. 

4.0 Special Issues 

Below is a list of issues for the panel and the contnctor to ketp in mind as the final 
scope of work is negoa3kd. This list is a compilation of concerns and working 
assumptions expressed by stakeholders, DOE, Kaiser-Kill, CDPHE and EPA to provide 
a backdrop for the f ina l  desip of the scope of work. 

4.1 Estddk'nrnent of the RS.45: UTI& the R o c Q  Flats Cleancp hgrernent, the 
RFCA pfincipals a p e d  upon the currcnt RShL to establish interim soil action 
levels for radionuclides (primary plutonium md americium) to be protzctive of 
F20Pk using Rocky Flzts aficr sitc closure. The aAL did not consider or-sitt: 
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rni_rration. These RSAL.'s are to undergo periodic revkw as new infomation is 
avadabk. 

Water Quality Standards: The 0.15 pCi/L surhce xatcr standard for plutonium 
and americium were adopted by the Water Quality Control Commission to 
protect 311 off-sire use of water both during and afkr c!osure. The RFCA 
principals believe ihzt the application of the RSAIs '10 the site wil! result in 

t!!~ synerg of sufice..:'groundwter to soils should bc considered in the review of 
input parmetcrs in the KE=SKALl or other models. 

actinida- -3 ril ,,maining in 10% cocccntmtions in the mils. S;zkchoIdeis bdieve that 

Q)€I-site Migrnti~n: The RESRZD model limits its review to cn-sitc irnpacrs. 
'The piimaty scope of the research wiil be the rcliew ofthe R3ESR4.D mcdel, 
mnq- stAchol&rs believe that the impacts oil off-site migation of rodiomc5des 
is ~f highest concern. Therefore, the ongoing r e s r i d  oi' the Ac:ifii& migration 
plrnel aEd situ investigations into the shc.rt nnd long-tcnn rnigzticn and fate of 
the actinides shouid bo woven h i 0  t h ~  contractors acticiies ;LS i3?FiOpriLlk for 
addrcssin: the Pnccipai Questions. Tiis P;tr.si shouId ccbordinitte itrid irtCOrptjpa'C1TC 
zhe Xciinidc panel results into the timing oftlie activities d t h e  wnlrictor. It is 
expetttrll that the contmtor iill meet at least once with the a c * ~ d e  rnigiition 
invesrigdiors to sharz infomxttion and coordinate efforts as appropn'ate and that 
the oversiat panel mill be kept fully aptraked ofthe activities and rcsdts of the 
actinide rnig&ion invesrigdtors. The cmttactor will be enmuraged to evaluate 
ixw or improved soils models which shve to integrzte moiti-media 
considerations. Some stakeholders believe thid by applying , U Q A  principles, 
acti~cies can bit minimized at?d immobilized in order to reduce OR-site rr,igation. 

Input Parameters: To ensure that the contrxtor mill qumtitativcly zddress h e  
research questions and in order to minimize h e  subjective ievcl of interpretation 
on hrzw the input parameters should be appl i~b the scope of work and the 
coinactor must strive to identify, at tht! onset, the mcthod by whch input 
parametus are applied or tested. Choitss include: Best estimate mcrhod 
cunservlltive method, bound.@ method, a d  probabdistic k%!sSnient 
mcthoci. Specifical!y, mkeholders are concened that thc 65 1 pCi;'gam of 
pl-utonizz~ in combin3tion with 1 I7 pCi/mq of Americiri?~ 23 1 k b& 
Lik&sz, DOE is concerned that ma-g the consen-zttisix c?f ail input 
parameters cou!d result in a model that lacks "reasonabkness". 

. .  

Unique Site SpecXc Conditions: The RFCA osrzres Imdcr the assumption that 
cleanup activities and clesncp lewls wili bc suficieix to allow for a pr2- 
deiemincd furwe land use. For cornpar~tive purposes, review of the models 
shuuld also consider ttic in;pact ofa  rmge ofreasoncty foreseeable land uses. 

?!is assuixption, as tw i l  as off-sire land use de\'dCpm2RtSi, provide an ht;ortant 
backdrop for the spplicarioil ofa prefemd model. In oddirior?, other issucs 



11/'11.'9? 'KE 18:18 F.G 3033555330 TIY BOLE10 @loo2 

impacting soils include: community acceptance of insthtionai controls; the 
prospect for deployment of innnvative~cost cfftctive soiis remediation 
tcchnolo!$s; the oppormniry for off-site disposal of soils and building rubble; 
ail& the importance of bufFer zone preservation and critical hzbitat All these 
issue& m n y  d which arc in flu\ should be recognized whm judging the 
applicability of the RESRAD or 0 t h  models at Xocky FIats and the adeqwy or 
appropria~ness of the mc>iieI h p l ~ .  

4.6 Quatit3 Assurance: Quality zmrance is criticd tu enswe + h t  the contractor 
results are crzdibk, believable and consistent with esbblishea piactices for 
Enaiysis of rdionuclides. Thc scope of work mczst cmlirz apprcpnate quality 
HSSU~ZRCZ and peer review prcllocols. 

5.0 Timeline: 

OctaSer io Cecmbtr, 1997 

Panuary, I998 

March to Dee, 199s 

6.0 Estimated Cost: 

$800,000 to S 1,500,000 

- 12 tc 15 months fiom date of contrdct. 

- Convening of oversight committee; refiaeaeirt of scol;t 
of work and development and issuance of RFQ. 

- Award of contract. 

- Contractor performs scape of work with qmerly 
technicaI review mezring with the pmel and the public. 

- Final t e p R  (Pane? rwiew mi p e r  review) 

f l  Preliminary estimates by CDPHE 
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. .. . . 
To: Tim Holeman 
From: Bob Kanick 

Pa%: (303j 355-5530 
Fax: (303) 444-0072 

Dcw Tim. 
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Rocky Mountain Peace and Justice Center 
P.O. Box 11 56, Boulder, CO 80306 U.S.A. (303)&698 1 FAX(303)444-6523 

Ms. Jackie Berardini 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, CO 80222-1530 

November 8,1997 r 

' e  
Dear Jackie: 

At the November 4 meeting .on review of the Rocky Flats Soil Action Levels you 
disputed my remark that DOE and its regulators had ignored the recommendations of 
the Rocky Flats Future Site Use Working Group. You said that the agencies didn't 
ignore us, they simply disagreed with us. As a member of the FSUWG I'd like to 
explain how it looks to me and to others in that group. I do this not for the sake of 
argument but for improved public participation in the future. 

The FSUWG consisted of a carefully chosen, broadly representative group of 
stakeholders plus ex officio members from the government agencies. We worked 
hard for a full year to come up with consensus recommendations regarding future 
use of the Rocky Flats site. Some of our recommendations were non-controversial, 
like the delineation of phases of cleanup. Others were problematic, such as our call 
for DOE to gain control of on-site mining rights so mining rould be halted. Most 
controversial was our appeal for cleanup to average background level when it 
became technologically and economically possible to accomplish this in an 
environmentally sensitive manner. We said we didn't expect this right away, were 
willing to wait for as long as necessary, but expected ongoing pertinent research. 

When we issued the report in June 1995 we may as well have thrown it down a well. 
The response from al l  the agencies was nil, nothing, void. Weeks, months passed. 
The agencies, meanwhile, issued the initial draft Vision for the Cleanup Agreement, 
flying in the face of much of what we had recommended, In response I eventually 
wrote the enclosed op-ed, which appeared in the Boulder Camera, Rocky Mountain 
News and Golden Transcript. After publication of this article, DOE manager Mark 
Silverman invited members of the FSUWG to a meeting, not to discuss the merits of 
our proposals but to tell the few who showed up what the agencies had decided and to 
try to convince us that the FSUWG was being taken seriously. I t  was a little late for 
this. 

To this day, no one - not DOE, not PA, not CDPHE - has called the FSUWG together to 
discuss with this group why its recommendations have or have not been accepted. 
And now it appears that future site use is going to be discussed anew without re- 
convening or consulting this group. Surely it's possible to do better. 

Cc: Jessie Roberson 
Steve Tarlton 
Tim Rehder 
Deanne Butterfield 
FSUWG members 
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Rocky Fiats ‘Vision’ ignores citizens’ group 
By LEROY MOORE 

The Department of Energy, the 
Colorado Department of Public 
Health and Environment and the 
Environmental Protection Agency 
recently released a “Vision” 1 
proposing a dirty klosure of Rocky 
Flats - things like creating a 
nuclear waste dump on the site 
eight miles south of Boulder, 
burying contaminated buildings and 
inadequate cleanup. T,his Vision 
disregards recommendations 
offered last June by the Rocky Flats 
Future Site Use Working Group, a 
citinxi body created by DOE to tell 
it whet the public wants ut Rocky 
Flats now that DOE no longer 
makes nuclear bombs there. 

of public interests, the Working 
Group’s mission was to make 
recommendations for the future use 
of the Rocky Flats site. 
Representatives of DOE, EPA and 
CDPHE participated throughout. In 
June, after a year of strenuous 
work, the group conveyed its hard- 
won consensus recommendations in 
the form of a final report. 

Its task done, the group 
disbanded, expecting soon to 
reccive ~t formal response to its 
recommendations from DOE. NOW, 
six months later, Working Group 
members have just been told they 
will not receive the expected . 
response. Instead, they have been 
given the Vision statement. 

Group members are now 
wondering whether the time, money 
and energy put into their effort may 
have been for naught. For, while 
the Vision acknowledges the 
existence of the Working Group’s 
report and refers to “community 
preferences for land use,” the 
Vision document itself flies in the 
face of the group’s 
recommendations. Consider: 

1) Contrary to anything in the 
Future Site Use Working Group’s 
report, the Vision proposes that the 

Inclusive of a broad cross-section 

1 -  ~~ 

Against the grain of everything contained 
in the Working Group report, the Vision 
proposes burying contaminated buildings 
on site. 

current high-security plutonium 
processing area at Rocky Flats 
become a landfill containing low- 
level nuclear waste covered with a 
130-acre cap. Implicit in the 
Working Group report is the 
principle that nq. radioactive waste 
be buried on site. From this it 
foilows that any such waste 
remaining on site should be stored 
above ground in monitored, 
retrievable form - that is, not 
buried. 

2) The Working Group report 
presents a long-term vision of the 
site being returned’to average 
background radiation levels when 
the technology to accomplish this in 
a cost-effective, environmentally 
sensitive manner is developed. The 
Vision, by contrast, dismisses this 
in favor of cleanup only to levels 
required for industrial use and open 
space. The Vision also, as  noted, 
proposed further contamination of 
the site by turning parts of it into a 
landfill containing radioactive 
waste. 

In recommending eventual 
cleanup to average background 
levels, the Working Group was 
mindful that the technology to move 
toward this pristine condition on 
site is not now available at any cost. 
The group nevertheless wanted to 
ensure that nothing is done on site 
to preclude the possibility of 
cleanup to this level at  some future 
time. This rules out further 
contamination of the site, while it 
also requires developing relevant 
cleanup technology. It implies as 
well that the party responsible for 
the initial contamination - DOE - 

should not shirk its long-term 
responsibility ,to the people of the 
.Denver area by abandoning the site 
prematurely. 

3) Against the grain of everything 
contained in the Working Group 
report, the Vision proposes buiying 
contaminated buildings on site. 

4) The Working Group , 

recommended that DOE purchase 
or protect all mineral rights to the 
whole Rocky Flats buffer zone to 
prevent future mining on the site. 
The Vision statement says nothing 
on this subject. . 

5) The Working Group 
recommended that industrial 
activity in the core area be 
.restricted to cleanup and 
environmental technology. The 
Vision would permit other activities. 

6) The Working Group 
recommended that most of the 
buffer zone be preserved as 
managed open space for 
environmental research and nalural 
and cultural resource management. 
.The Vision document may permit 
some of this land to be sold for 
industrial development. 

recommended that to guarantee 
cleanup of the site the federal 
government establish “a reliable 
funding mechanism, such as an 
earmarked,’secure trust fund.” The 
Vision says nothing on this topic, 
and instead seems to assume that 
current budget constraints should 
guide cleanup. 

Differences of this magnitude 
lead readily to the conclusion that 

7) The Working Group 

those who produced the Vision 
document respected neither the 
letter nor the spirit of the Future 
Site Use Working Group’s report. 
Of course they worked behind 
closed doors without public 
participation - a pattern all too 
familiar at Rocky Flats. 

The Vision has come in for a 
barrage of criticism since i ts  
release. Perhaps soon we will see a 
revised document presenting 
several alternatives for the future of 
Rocky Flats. But this isn’t good 
enough. Any Vision meant to guide 
decisions about the Rocky Flats site 
should honor the following 
principles, all of which are either 
explicit or implicit in the 
recommendations of the Future 
Site Use Working Group: 

should leave open the possibility 
that some day the site can be 
cleaned to average background 
radiation levels. 

made to develop technology for 
cleanup of Rocky Flats. 

on site must be stored above 
ground in monitored, retrievable 
form. 

0 Cleanup decisions must be ,.“ 
driven by concern for the public 
health and long-term environmeatal 
integrity, not by current budgetary 
constraints. 

These four principles should be 
honored in any Vision intended to 
guide decisions about the future of 
the Rocky Mats site. To express 
your views on the Vision, attend a 
public meeting with DOE officials at 
7, p.m. Thursday at  the Rocky 
Mountain Peace Center, 1520 Euclid 
in Boulder. 

’ (LeRoy Moore, Ph.D., author of 
the Citizen’s Guide lo Rocky Flats 
and a consultant with the Rocky 
Mountain Peace Center in Boulder, 
was a member OF the Rocky Flats 
Future Site Use Working Group.) 

0 Everything done at Rocky Flats 

0 A concerted effort should be 

Any nuclear waste remaining 
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I .: 

HEALTH EFFECTS OF PLUTONIUM CONTAMINATED SOIL 
J. Goldfield 

Summary 

3rd Revision, November 1997 

The health effects o f  radioactive materials are evaluated by exposure 
levels given in mrem/yr (mil l i rem per year). Acceptable levels range from 
2 mrem/yr Peeommended by the English as an ALAW (as /ow as reasonably 
attainable) guideline t o  100 mrem/yr posed as acceptable for residential 
use a t  the Nevada Test site. This f i f ty- fo ld difference suggests a lack of  
consensus and/or o f  certainty o f  the ‘correct” value. Nevertheless, the 
level t o  which so i l  contaminated w i th  plutonium must be cleaned given in 
pCi/g (picocuries per gram of  soil) i s  based on the mrem/yr of  exposure. 

The following Table summarizes some s o i l  cleanup standards for 
plutonium given in piC/g (picocuries of plutonium per gram of soil 
and in some instances includes the mrem/yr on which they are based: 

P lu ton ium in Colorado So i l  (Average Background) 0.04 
1975 CDPH Soi I Cleanup Standard 
lggy Lataor  So i l  Cleanup Standard (1995) 
S o i l  Cleanup Standard f o r  Enewetak A t o l l  

DOE, CDPH, EPA ( 1  996) f o r  Rocky F l a t s  (85 mrem) 
Johnston A t o l l  (1988) 1s 
Wash. S t a t e  DPH, f o r  Hanford, Sept. 1997, Resrad, 

Nuclear Regulatory Commission, Aug. 1994, 

Nevada Test Si te ,  pub1 ie, ((1 00 mrem/yr) 

1 .o 
3.8 

0 Resident ia l  (about 1978) 40 
1429 

( r u r a l  res ident ia l )  (15 mrem/yr) 34 

Resident ia l ,  (15 mrem/yr) 1.89 
200 

The discrepancy between the other soil cleanup standards and the one 
developed by local authorities for  Rocky Flats i s  striking. Many believe 
background levels should be the aim. The Rocky Flats standard is 36,000 
times as high as background and 750 times as high as the NRC value. 

About ‘10 psrameters must be fed into a RESRAD program t o  come up w i th  
results. This report  includes a study o f  only four o f  the parameters and 
concludes that values being used are insufficiently conservative and may 
cause health e f f e c t s  t o  be underest imated by f ac to rs  of 170 t o  290. a 



Beckaround 

Plutonium Is considered t o  be a dangerous and poisonous materlal. It is  a 
man-made element not found normally in nature. Experience w i t h  It has 
been obtained only w i th  the dawn o f  the nuclear era 1944-1 945. The 
entire earth is now contaminated w i th  this element as a result of  
atmospheric testing o f  hundreds of nuclear warheads. Fortunately this 
'background" contamination o f  soil is  quite low w i th  a mean 
concentration of  about 0.04 pCi/g t o  a maximum of about 0.08 pCi/g in the 
state of  Colorado. This i s  unfortunately untrue o f  the Rocky Flats site. 
Most o f  the s i te is  contaminated t o  levels wel l  above background w i th  
readings as high as 12,200 pCi/g having been found. 

An Intensive discussion has taken place over the course o f  the last few 
months about "action levels" of plutonium concentrations in soi l  a t  Rocky 
Flats. The action level Is  defined as the level t o  which soil w i l l  be cleaned 
t o  be in accord w i th  the cleanup agreement concluded by the DOE, EPA, and 
the CDPHE. 

Health Effects 

The health effects o f  radioactive materials are normally evaluated by 
giving exposure levels measured in sieverts or rems. The acceptable 
exposures are based on the number of  cancers that w i l l  be developed for a 
given exposed population--e.g. 1 cancer per mi I I Ion or 1 cancer per 10,000 
people exposed. (The concept is basically an immoral one in that we are 
asked t o  judge what is the number of people that we find acceptable for 
getting a cancer!) 

The health effects (the exposure measured in sieverts or rems) cannot be 
measured directly. They must be determined by long and laborious 
calculations, rep lete w i th  uncertainties, from measurable quantities such 
as the concentrations of  radionuclides in the environment or in the soil. 

Nevertheless, the health effects themselves have a great  deal o f  
uncertainty as shown by the levels of health effects, estimated by 
authorities, that are acceptable. For example, in England the Br i t ish have 



established an ALARA (as low as reasonably attainable) guideline for 
plutonium in so i l  o f  two mrem/year--said t o  cause no more than one 
cancer per mill ion population. Contrast that number w i th  15 mrem and 85 
mremlyear used by the local authorities t o  determine acceptable levels o f  
exposure t o  plutonium: w i th  15 mrem used by the Washington State 
Department of Health and the US Nuclear Regulatory Commission; and w i th  
100 mrem used by the DOE for the Nevada test s i te cleanup. The diversity 
of the aeeeptable level of  health effects (2-9 00 mrem) i s  eertalnly 
remarkable. We must conclude that the acceptable level of radiation 
exposure Is not known t o  g rea t  accuracy. 

A c t i o n  Levels 

‘Action levels” are an esoteric name for clean up standards for plutonium 
in soil. As mentioned previously, very laborious and le’ngthy calculations 
are needed t o  convert soil concentrations t o  health effects measured in 
mrem/year (mill irem per year). The RESRAD computer model used for 
setting the sol1 action level for Rocky Flats used about 70 Inputs--all of 
which had t o  be estimated, and which may be subject t o  considerable 
error. 

0 The result was that 1429 pCi Pu/g (picocuries of  olutonium Der gram o f  
soll) was deemed t o  be the soil clean-up standard, producing a health 
effect of  85 mrem/yr that produced results that were acceptable for 
people living on such soil. Our previous reports used the value of 651 
pCi/g as the action level. However, the level o f  651 represents a 
correction made t o  the value because of the presence of Americium. Other 
studies t o  which we wish t o  compare the Rocky Fiats action level had no 
stated eorrection for  the presence of  other radionuelides. Therefore It i s  
believed that the 1429 pCi/g is eomparable t o  their results. 

“Action levels” have been set before. In 1975 the CDPHE set a level o f  
1 pCi/g (1 picocurie of  Pu per gram of soil=2 disintegrations per minute 
per gram of  soil). Since the average background is about 0.04 pCl/g, the 
CDH level was 25 times as high as background. 

According t o  a paper prepared by M. lggy Litaor, e t  a l  in February, 1995, a 
level called the programmatic preliminary remediation goal f o r  
residential occupancy scenario” was given as 3.8 pCi/g (126 Bqkg-1). 



In March we learned of a report called 'meRad/o/og/c~~C/eent/p o f  
EnewelakAto//"issued by the Defense Nuclear Agency, Washington, D. C. 
1981. This document i s  a very detailed description of the studies made t o  
determine soi I cleanup standards and the cleanup levels actually obtained 
in the islands of the Enewetak Atoll. It could serve as a primer for the 
regulating authorities charged w i th  the cleanup of Rocky Flats. This report 
which contains in excess of 350 pages is charged w i th  data applicable t o  
the clean up o f  soil a t  Rocky Flats. 

The f i r s t  recommended cleanup standards proposed by Lawrence Livermore 
Laboratories were 1 OpCi/g o f  transuranic elements (mainly plutonium) for 
so i l  t o  be used fo r  residential purposes, 2OpCi/g for soil applied t o  
agriculture, and 4OpCi/g for  land used f o r  intermittent food gathering. 
For reasons not made completely clear, a second study was made by the 
Bair Committee (composed of knowledgeable scientists) who finally, after 
much study came up wi th standards that were used for cleanup of  40 pCi/g 
for residential areas, 80 pCi/g for agricultural areas and 160 pCi/g for 
areas restr icted t o  intermittent food gathering. 

Since the last issue of this report. we have learned of other studies and 
action levels tor clean-up of plutonium in soil. 

A paper by E. T. Bramlitt, of the Defense Nuclear Agency, 'Plutonium 
Mining for  Cleanup", Health Physics, Vol 55, No. 2 pp451-453, describes 
experimental work done t o  clean the Johnston Atol l  so i l  from 1000 pCi/g 
t o  less than 15 pCi/g. The implication is that the required level o f  cleanup 
was down t o  15 pCl/g. Please note that i f  the Rocky Flats action level was 
accepted no cleanup a t  a l l  was required. 

The Washington S t a t e  Department of Health issued a document 'Hanford 
Guidance for Radiological Cleanup", September 1997. That document 
proposes that f o r  rural residential exposure, resulting in 15 mrem/year 
dose, the so i l  must be cleaned t o  a level of 34 pCi of  Pu239/g. If other 
radbnucl ides are present the level must be correspondingly reduced. The 
level of 34 pCi/g is  directly comparable t o  the level of 1429 promulgated 
by Rocky Flats. It is  42 times lower. 

In August, 1994, the US Nuclear Regulatory Commission issued a document 
(NUREG-1 500) called "Working Draft Regulatory Guide on Release C r i t e r i a  
for Decommissioning.. ." On page 6-20. in a table, in a column headed 



'concentration Q 15 mremly, residential scenario, (pCi/g)" the value for 
239Pu is  given as 1.89 ! ! ! 0 
June 1997, the USDOE a t  the Nevada Test S i t e  issued a document entitled 
'Radiological Dose Assessment for Residual Radioactive Mater ia l  in So i l  
a t  the Clean S l a t e  Sites 1, 2, and 3, Tonopah Test Range". The conclusion 
o f  that document was that cleanup o f  Plutonium 239 t o  a level of 200 
pCi/g w i l l  produce a health exposure of  no more than 100 mrem/yr Po any 
citizen exposed on that soil. 

A table on the next page summarizes a l l  the soil cleanup standards 
discussed. 

Since readings o f  as high as 12,210 pCi of Pu/g of soil are reported a t  
Rocky Flats (300,000 times as high as average background), there Is no 
question that cleanup is  necessary. The question Is how much. Some people 
have strongly recommended cleanup t o  background levels. The CDtf a t  one 
time opted for levels that were 25 times that of  average background. The 
level given In the Lltaor paper was 95 tlmes as high as average 
background. 

@ The €PA, the 0nd r e  CDPHi c/ean-up stan~ar(foo/l429 pc/ o f  pu 
2 3 9 f 2 4 U  per gram o f  soil is far higher than my other found up t o  now. 
The proposed 'action level" is  36,000 times as high as background. It is  
also 1400 times as high as the Colorado Department of Health guideline o f  
1 pCi/gm. The proposed action level is  376 tlmes as high as the one 
discussed in the Litaor paper o f  a year ago. It Is 36 times as high as the 
level used for the cleanup of  the soil for resldentlal use In the Enewetak 
Atoll; 95 times the level developed for the Johnston Atoll: 42 tlmes as 
high as the Washington S ta te  DPH proposed standard POP Hanford: 760 
times as high as the standard proposed by the Nuclear Regulatory 
Commission; and 7 times the level of  cleanup proposed fo r  the Nevada Test 
Si te.  

The only rea l  clue that we have of  the probable cause of such increases is  
the concluding sentence o f  the Litaor paper, before the conclusions: "The 
cleanup o f  such a large area (1,469,l 10 m2 a t  80% probab i l i t y )  (down to  
the ~ c t i o n  /eve/ u/38BpC/'/g--JG i t a l i c s )  is probably un rea l i s t i c  in terms 

of  cost, w a s t e  generation, and land rec lamat ion  t o  m in im ize  slope erosion 

I 

t h a t  must follow such a large scale remova l  o f  the top soil." e 
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pCifa 

S O I L  CLEANUP STRNDFIRDS 

P1 utoni  um i n  Colorado So i l  (Average Background) 0.04 

1 .o 

3-8 

1975 CDPH Sail Cleanup Standard 

lggy L i tao r  Soi l  Cleanup Standard { 1995) 
I ,'';Zq 1 :. .q+& 1. -3 &5C@tVUt7&.! 

(';qs ?,?-,GT@y &y-,&,qy/~~Q'.! 

( Jq, & tL? ,IJ;:T&9 &V,ty/ -p$,~;!  
DOE, CDPH, EPA i 1996) For Rocky Flats) 

*Soil  Cleanup Level Proposed f o r  Enevetak Ato l l  

1429 
..- - .c 

Laurence L ivermore-  - Residential 1 0  
D i t t o  - -Ag r i cu l tu ra l  20 
Ditto--Food Gathering 40 

Proposed by Bai r Committee 
Reside n t i  a1 40 
Aqric ul t u r a i  80 
Food Gathering 160 

15 

34 

*Sojl  Cleanup Levels--Actual ly Used- - Enevetak A to l l  

Cleanup a t  Johnston Ato l l  ( 1988) 
Washington State Dept- o f  Health--For Hanford Guidance 

Work ing  D r a f t  Regulatory Guide US Nuclear Regulatory Commission 

USDOE, Nevada Test Site, Radiological Dose Assessment f o r  Cleaned 

(Sept. 1997) {Resrad) { 1 S m r e m l y r )  Rura l  Residential 

(Auu. 1334) Residential Scenario, 15 m r e m f y r  

Soil, June 1997 

1.89 

Previous Studies Cited 
Layton Study < 1393) Resident f a rmer  scenario, 20 m r e m / y r  200 

270 
270 
300 
270 

200 

Rutz e t  a1 I: ! 994) 100 m r e m f y r  (resident f a r m e r  scenario ?) 
Lawrence Livermore, Worke r  2,000 h r s l y r ,  1 OOmrern/yr 
Idaho Nat. Eng. Lab., resident farmer,  100 mrem/yr  
Tan et al, resident rancher scenario, 100 m r e m l y r ,  l W 5  

For this study: 
To i n s u r e  ( 1  00 m r e m l y r  for a member o f  the pub l i c  

From "The Radiological Cleanup of Enevetak Ato l l  
Agency, Washington, D. C. 1981 

Defense Huclear 

Prepared by J. Goldfield 
November 15, 1997 
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There are no studies cited or costs given t o  just i fy this conclusion. 

Der ivat ion o f  t h e  S o i l  Ac t ion  Level 

The l a t e s t  s o i l  action level of 1429 pCi/g is derived by means of a 
calculation using a computer program called RESRAD. Seventy different 
inputs must be fed into the program. Based on these inputs a soil actlon 
level is  derived that purports t o  give a health exposure o f  mremlyear. In 
this case--85mrem/year. 

The only reason t o  resort t o  this awkward and roundabout method is that 
the previous action levels produced soi I removal requirements that were 
considered t o  be too costly. The bias in the direction of  producing action 
levels that a re  less cost ly is therefore overwhelming. 

The trouble w i th  the calculated action levels is that elements of the 70 
input parameters have large sources o f  error. It would not take many such 
errors or non-conservat ive estimates t o  produce enormous changes in the 
final result--producing large increases in the health effects due t o  soil 
contamination of 1429 pCl/g. 

Some of the errors produced by a relatively small number of the seventy 
paramenters are given below. (See items marked 3, 5, Sa and 7.1 

Questions Raised bv 'Action' Level 

1. Is there anywhere on the face of  the earth where people in residential 
areas have been exposed t o  such concentrations of plutonium and 
amerieium in soil? This question is  extremely important beeause sueh 
exposure could be used t o  study the health e f f e c t s  directly and l imi t  much 
of the anxiety and apprehension of citizens who may be exposed t o  such 
levels a t  Rocky Flats. This question was posed t o  the DOE but received no 
direct  reply. They cited studies made of other types o f  exposures such as 
the victims of the Hiroshima and Nagasaki bomb blasts but did not c i t e  any 
direct  evidence provided by people living on soil contaminated wi th  1429 
pC i /g. 

2. Has any study ever been made o f  the health effects o f  such exposures 
over a period o f  years? This question was also answered by the DOE. Since 



. .. 

no equivalent exposure could be cited, the health studies cited above plus 
other exposures that are even further afield were cited. 

3. Errors Caused by Uslna Average Concentratlons In Health Studies 

The concentrations in soil are determined (it is my understanding) by 
taking averages of so i l  readings. The following factors cause 
understatement of the health effects: 

a. Using an average soil concentration means that half of the soil area i s  
contaminated wi th  more than 1429 pCi/gm. Half the population is 
exposed t o  higher Jevels. 

b. I f  the distributlon of soil concentratlon readings i s  normal, there are 
probably peak concentrations that are three times as high. 

A case in point may be found in the paper cited above by Litaor. He gives 
the results of a study of  background Pu levels in soi l  made by Purtymun e t  
al. The mean level of Pu was 1.1 3 Bq Kg-1 but the maximum was 2.99 Bq 
Kg-1--2.7 times as high. 

A case that I can recal l  that shows the tragic consequences of using 
averages Is based on an experience w i th  standards for the control of 
asbestos health effects. In the United States, when efforts were being 
made t o  set asbestos exposure limits, a l imi t  of two fibers per cc was 
being discussed as the one that had been used in England and was t o  be 
copied In this country. In thls country, in accordance wi th  OSHA 
regulatlons the l imi t  of two fibers per cc meant that no worker should be 
exposed t o  8 concentration ( W A )  of greater than two fibers per cc. The 
regulators were thrown into some turmoil when it was discovered that a 
l lmi t  of  two fibers per cc in England s t i l l  allowed an unacceptable level o f  
asbestos related disease among workers. The problem was not solved 
until, upon investigation in England, that their l imi t  of 2 fibers per cc 
meant that that was the average concentration in an entire operation. 
Some of the workers were being exposed t o  concentratlons of more than 
six fibers per cc. When the health records of workers exposed t o  no more 
than two fibers per cc were examlned, far lower levels of health effects 
were discovered. 

4. On the face of it the number o f  1429 (the cited action level) i s  subject 
t o  serious question. The simple statement of the number implies an 

. .  



enormous precision that 1 am sure is not there. 1421 states that the 
methods o f  obtaining samples, the analytical methods employed, the 
number o f  samples collected and the range o f  the results are so accurate 
that we know the average soil concentration down t o  one par t  in 1429 
(51). Such precision is  not credible. A more l ikely value is 15OOk200. We 
cannot judge unti l  a l l  the methods of  collecting samples, the test method 
used, and a l l  the indlvidual readings on whlch the number Is  based are 
di sc I osed. 

5. Plutonium Is Concentrated by a Factor of  5.5 in ResDirable Particles 

Dr. Carl Johnson wrote an article that  appeared in Science, August, 
1976. He showed that plutonium was concentrated by a factor of  5.5 
in the respirable fraction of  soil compared t o  background level 
concentrations (0.45 dpm/gm compared t o  0.08 dpm/ gm). Data has been 
presented that a l l  of the plutonium in sol1 a t  Rocky Flats is in the 
respirable range (0.08 to 2.0 microns). There i s  every reason t o  believe 
that the same factor holds for the soil a t  Rocky Flats. Thus, the respirable 
fraction o f  the soil a t  Rocky Flats has 5.5 times 8s much plutonium as the 
overall soil sample. The respirable fraction i s  also in a size range that is  
most readily air-borne and dispersed. 

In the DOE response t o  this question the statement is  made that 'Only 36% 
of  the a i r  concentration is  considered t o  be below 10 microns in size." 
That question is very important. 1 Ojf particles are considered t o  be the 
l im i t  o f  the respirable portlon of  a i r  paticulates. I f  the DOE has data t o  
just i fy this, I'd like t o  see it. Particles of  1 0 ~  or more in size have very 
significant settling rates. Stokes Law calculations show that partlcles of 
1Oy size settle a t  a ra te o f  0.3 cm/sec. In one minute they w i l l  settle 18 
ern or six inches. In 12 minutes they w i l l  sett le six feet.  Larger partieles 
have correspondingly greater settling rates. Except for  periods of  great 
atmospheric disturbance the air w i l l  cleanse i tself  of particles greater 
than 1 OF rapidly. 

Sa. Concentration of  Particulates in Air a t  Rockv Flats 

The RESRAD calculation of  health effects has t o  translate the soil 
plutonium level t o  the amount o f  particulate carried into the-lungs o f  a 
resident. The f i rs t  par t  o f  this question dea l t  w i th  the f a c t  that  the 
plutonium is concentrated by a factor o f  5.5 in respirable particles. 



However, the concentration of part iculate in air  fed into the RESRAD 
program di rect ly  translates into health ef fect  calculations also. 

In the dra f t  cal led ‘Actlon Levels for  Radionuclides in Soil for the Rocky 
Flats Cleanup Agreement* August 2, 1996, on page A-1 1 the Mass Loading 
parameter (the concentration of soil part ic les In a i r )  i s  set a t  18p/m3 
(0.00001 8 grams/m3). This value was obtained by using PMlO samplers. 
This Parameter i s  subject t o  tremendous doubt ! I have a publication 
called “Air Quali ty Cr i ter ia fo r  Part iculate Matter” issued by the US 
Department o f  Health, Education, and Welfare, National A i r  Pol lut ion 
Control Administrat ion Publication No. AP-49 that has a table of 
‘Suspended Part ic le Concentrations ( 1  961 t o  1965)”. That table shows 
values for 60 t o  70 c i t ies of the ‘geometric mean” of the to ta l  
part iculate In those cities. Values range from a low of 58 t o  a high of 180 
pg/m3. The value for the c i t y  of Denver i s  shown as 140 pg/m3. Except 
for remote, wilderness areas, no values as low as 18  can be found. 

Although these values are to ta l  particulate, there Is  considerable evidence 
that the largest proportion are part ic les below Sp. The publlcetlon c i ted 
above also makes the polnt tha t  samplers, that use cyclones t o  remove 
large particles, l ike PMlO samplers, have a great tendency t o  report low 
resul ts because the cyclones remove a re la t ive ly  large percentage of the 
small  part ic les as well. 

Is there data t o  show the par t ic le  s ize distr ibut ion of the cyclone catch In 
the DOE PM10 sampler? Because of the bias of the PMI 0 sampler and the 
fact  that  rapid set t l ing of par t ic les over lop in size takes place, I must 
conclude that the concentrations of part iculate in  Rocky Flats atmosphere 
has been understated by a factor of three t o  five making the most l lkely 
concentrations so t o  90 pg/m3. 

Since th is  concentration d i rect ly  a f fec ts  the f inal  conclusion o f  the mrem 
ef fect  o f  the so i l  Pu concentration, th is  i tem alone w i l l  raise the 
estimated mrem due t o  the so i l  act ion level by a factor of three t o  f ive 

6. Has the fact  that some of the residents may be toddlers who crawl in 
int imate contact w i t h  the soi l? Some children are ‘pica” eaters. They 
ingest soil. Has that 

The answer by DOE c 

type of  exposure been accounted for? 

aims that the RESRAD model includes the ingestion o f  



soil by children. 

6 TBreathina Rates of ExDosed Individuals 

The publication "Action Levels for Radionuclides in Soils for  the Rocky 
;Flats Cleanup Agreement" issued by DOE, EPA, and CDPHE has data on page 

' A-1 1 that shows breathing rates assumed for calculating the health 
effect o f  the action level. 
It shows: 

a. For a resident--7,000 m3/yr--20 ms/day = 13.9 l /min ( l i ters per 
mi nut e) 

b. For a visi tor t o  the open space (1.4m3/hr) = 23.3 

c. For an o f f  ice worker--0.83 m3/hr = 13.9 

In the publication 'Air Quat i ty  Cr i t e r i a  fo r  Particulate Matter"  previously 
cited, there is a table on page 9-1 0 "Respiratory Air f  low Patterns for a 
Group o f  Healthy Young Men". That table is reprinted from a study " Air  
Flow Measurements on Human Subjects With and Without Respiratory 
Resistance a t  Several Work Rates" Arch. Ind. Hyg., vol. 3, pp 461 -478, 
1951. 

This table shows that the maximum breathing r a t e  for healthy young men, 
was 40 I/min. for the subjects when sedentary--doing no exercise. It rose 
t o  100 I/min. a t  exercise rates of 622 kg-m/min. and t o  286 Vmln. a t  an 
exercise r a t e  of 1660 kg-m/min. Maximum rates are appropriate t o  use 
because we are trying t o  protect a l l  people in a population --not only 
average people. The data from this table indicates that my previous 
estimate of the appropriate breathing r a t e  t o  use--48 I/min. is  not 
sufficiently conservative. It does not account for healthy young men 
performing some moderate exercise. It is  also obvious that the breathing 
rates chosen by the DOE, EPA, and the CDPHE are seriously understated. 
The amount of plutonium and americium being inhaled w i l l  be seriously 
understated for large sections of the exposed population. 

Retaining my admittedly low estimate of 48 I/min as the appropriate 
figure t o  use increases the DOE proposed r a t e  of  13.9 by a factor of 3.5. 



Conclusion--The health effect may be understated by factors of 3 
(average soi I concentrat ion versus peak): 5.5 (because o f  concentrat ion of 
Pu in respirable fraction): 3-5 (because of underestimate of particulate 
concentration In insplrated air): 3.5 (because of low estimated breathing 
rate). 

3 ~ 5 . 5 ~ 3 ~ 3 . 5  = 170 
3x5.5x5x3.5 = 290 

.. 
The e f f e c t  o f  raising the four parameters described in the above report  
w i l l  increase the mrem, due t o  so i l  action levels, of exposed individuals 
by 170-290 fold. 
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City of Broomfield 
ONE DESCOMBES DRIVE BROOMFIELD. CO 80020 (303) 469-3301 

November 6, 1997 

Interested Local Units of Government: 

Over the last year, stakeholders adjacent to Rocky Flats have expressed 
concerns about the soil clean up standards established by the State of Colorado, 
the US DOE, and the US EPA. In response to our concern, the US DOE has 
agreed to fund an independent scientific review of the standards and the models 
used to establish them. Local governments have been asked to designate no 
more than six members to an oversight panel which will monitor the activities of 
a scientific contractor. We are writing to ask of your interest in participating in 
the process. Please nominate either a staff member or elected official from your 
community to be considered for panel membership. Selected members will be 
required to designate an alternate. 

Attached is the current draft description of this project. Your community’s 
participation will likely require an average of one meeting per month for the next 
year. Please contact Kathy Schnoor at the City of Broomfield at 438-6363 if you 
would like to have a member of your community considered for the panel. 

S incerel 4 
Hank Stovall 
Broomfield City Council 

Attachment 

cc: Mayor William M. Berens 
Jeremy Karpatkin, US DOE 



Review of Radionuclides in Soils CleanupAction Level Modeling 
Draft Project Description 

October 31,1997 

. 1.0 Project Description and Product 

In light of recent events snd resppraisai ofthe establishanent of safe levels of residual 
pIutonium in the Rocky Flats soils, the U.S. Department of Energy has agreed to support and 
h d  a cornmunit?-based advisov group to oversee an independent evaluation of mdionuclidu 
soil action lcvcls. The purposss of the evaluation are to independent:> anatj-ze the soil cleanup 
action level (fix aansuranic elements in the soils at Rocky Flats and recommend changes as 
appropriate. The evalw*,ion wi l l  be condwted by acknowledged exvns  chosen by the panel. 

An oversight panel uiLl bz formed and will consist of a combination ol'local 
govemmt, federal and state readattors, and interested citizens. Over a twelve to fifteen month 
period - from the time of' contract award - the group will, through CDPHE, contract With 
appropriate professional specialists to asscss the appropriateness of the current RESRAD model 
and any alternative models. 

The results of this-investigaiion and evaluation will be shared ~ i t h  the WCA principals 
to provide additiod guidance in the ongoing reiinment of soil action levels and the design of 
-An RFP will be issued and the panel, with the assistance of CDPHE, &ill select a winning 
proposai and negotiate a find scope of work with the winning the contractor. 

2.0 Process and Administration 

2.1 Project Administmtioa 

The Colorado Department of Public Health and Environment, through the of'fice of the 
Rocky Flats Health Advisory Panel, will serve as the adrninimrative conduit for alIocation of the 
.monies, administration of tlx contract and secretarial and organizrrtionai requirements of the 
oversight panel. 

2.2 Establishment of the Oversight panel 

The cornmunity-based oversight group shall be called the Roc& Flurs Hudioriuclide Soil 
.Actin?? L.rvrl Oversigh Pmef.  The Oversight Panel shdl consist of the foiIowing members: 

c Six members of local government. The members sMl be sdf-selected by the 

Two members ofthe public interest  communi^. Members shall be self-selected 

Thrx representatives from the Technical cornmuin; to include one 

consensus approval of interested local governments 

by the consensus approval of intsresred public interest groups. 

representarive from the HAP. Representatives MI be sclzcted by the interim 
adhoc group after a public notice and review of candidates. 

r 



Two members of the gcneral public. Representatives shall be selected by the 

One member of the RFCAB. Member shall be nominated by the CAB. 
interim adhoc group afrer a public notice and review of candidates. 

D 

Ex-officio members: U.S. Dcpartment of Energy 
U.S. Environmental Protection Agency 
Colorado Department of Public Health and Environment 

An Interim adhoc group consisting of the foIlowing members will convene to ,guide 
criiztion ofthe full panel. The interim panel consists of rhe following representarives: C i 9  of 
Broomfield Mark  Stovall and Kathy Schoor): Cit>- of Wzstminster( Sam L~LUOX and Alar)- 
Hariowj; Tire Peace and Justice Center (' LcKoy Moore); CAS ( Victor Holm and Ken Korkia); 
Es-officio ( DOE - Steve Slatten; Kaiser-Hill - D x e  Shelron and John Corsi); CDPHE - Norma 
M o m  and Ed Kraq). 

2.3 Selection of a Contractor(9) 

The oversight panel sha11 oversee the refinement of the Pnncipal Investigation and 
Evduatiocs Ques~ons (described below - 3.0) to be addressed by outside cont~actors. The panel 
shall utilize the expertise ol'a contractor or contractors to conduct the resexch needed to address 
the Principal Lrivcstigalion and Evaluation Questions. An RFP will be issued and the panel, with 
the assistance of CDPHE, si11 select a winning proposal and negotiate a h a l  scope of work 
vith the winnins the contractor. 

2.4 Process Management 

,411 meetings shall be advertised and open to the public. The general: public shall be 
encouraged to provide input to the panel. The panel shall stnve for consensus, but when 
necessary, work by the process of majority vote. CDPHE d assist the panel in drafring the 
necessary documents and the RFP. In addition to administrative sewices, CDPHE wviI1 plan and 
promote meetings. serve as a liaison between the panel and the contractor and heIp disseminate 
information and results. DOE and Kaiser will work to ensure h l l  access to 311 avaiiable data 
and relevant documentation. The Oversight panel will not be paid 

2.5 Rela tionship to the Actinide Panel 

The R E S M  model Iimits its review to on-site impacts. The primary scope of the 
research will be the rcvieu. of the RESRAD model, but mimy stakehoIdsrs believe that the 
iinpacts on d-si te  migration of radionuclides is of highest concern. Therefore, the ongoing 
research of the Actinide migration panel and site investigations imo the short and iong-term 
migration and fare of the actinides should be woven into the contractors activities as appropriate 
for addressing the Principal Questions. Because the Actinide Panel is addressing the potential 
for surfdct: water migration off-site, the Oversight Panel should coordinate and incorporate the 
Actinide panel rssulrs into the timing of die activities of the contractor. It is expected that the 
conractor will meet at least once with the actinide migarion investigators to share information 



and coordinate efforts 3s appropriate and that the oversight panel \\ill be kept fully appraised of 
the activties and results of the actinide imp t ion  mvestigators. 

3.0 Principal Investigation and Evaluation Questions 

Described below are the speciEc research questions to be answered by the projcct.Thcse 
questions uill provide guidance ia the development of an RFP, md serve 2s the basis for 
negotiation of a find scope of work with thz uinning contiactor(sj. 

a. What ax the v,viouc models which can be applied to the srudy of the impacts of 
plutonium t~ Rock- Flats soils, including the ESRAD moue?'! . A R J I ~ z ~  thess 
nodcis to determine ivhich Qnes are best suited for the site-specific conditiens of 
R o c h  Flats. 

b. What art? the model input parameters and assumpions being applied for the 
existing models in use at Rocky Flats? Are t l e u  input panmeters a c c m t e  and 
credible in simulating soil conditions and associated dose a d  risk. Each of these 
parameters should be commented upon as to distribution of possible values, from 
most conservative to least conservative (including a "reasonable" vdue), and the 
sensitivity of these parameters to the final result 

c. By applying the best available soils model and appropriate input parameters, as 
we9 as the methodology or methodologies as d e k e d  in the RFP, how uill the 
model results impact the translation of dosc and risk to soil action levels? 

d. What proctssesimodels have been used to determine cleanup levels at other 
plutonium cont.iminrrted sites and do these processes/rnodels have application for 
use at Rocky Flats. 

4.0 Special Issues 

Below is a list of issues for t42 panel and the contractor to keep in mind ix rhe find 
scope of m t k  i s  negotisetd. This list is a compilation ofzorlcerns and workicg 
ssurnptions exFrssssd b!. stakzholders, DOE, Kaiser-Hi!!, CDPHE and EP-4 to provide 
ii backdrop for tht h d  design of the scope of work. 

4.1 Estabiishment of the RSAL: Under the Rocky Flm Cleanup Agreement, the 
E C A  principds agreed upon the current RSAL m establish inrerim soil action 
levels for radionuclides (primary plutonium and mericim) to be protective of 
people using RocLq- Flats after site dosure. The RSX. did not consider cff-site 
migration These RSN's  are to undergo pexiodic review as new information is 
available. 

4.2 Water Quality Standards: The 0.15 pCi/L silrfkc:: wattti standard far plutonium 
and americium were adopted by the Water Qtdiry Conrrol Commission to 



a 

1.3 

3.1 

4.5 

1.6 

protect all o8-sitc use ofwater both durins and after closure. The RFCA - 
principals bclirvc that t4e application of the RSXLs to the site will result in 
actinides remaining in low concentrations in the soils. Stakeholders believc that 
the synets  of surfacdgroundwater to soils should be considered in thc review of 
input parameters ia the RESRXD or other modcls. 

Off-site Migration: Recognizing the 1ead rcle of the acrinide panel, stakehddm 
appreciattc the potential for long-rem off-site migation either through air, water 
or soil, znd believe that a new or improved soils mode! should stiive KO integrate 
multi-media considerations. Some stakeholders beIieLz that by applling .4LP,R.4 
princip!e;, actinides can be minimizeti and inmobillzed ;n order ;o G~LICZ aff- 
site migration. 

Input parameters: To ensure that *e contractor will qmtitativcly addr2ss the 
research questions and in order to minimize the subjscrivc levcI of interpretation 
on how the input parameters shouid be app1ieO the scope of work ar.d the 
contractor must strive KO idenutj, at the onset, the method by which input 
parameters ue applied or tested h o n g  others. choices include: Best esthste 
method, conservative rnerhod, bounding method, and probabilistic risk 
assessment method. Spzcificdly, stakeholders are concerned that the 
56 1pCi;’garn action levels is high. Likewise, DOE is concerned that ~ a , g  
the conse~c’~tism of all input parameters could result in 3 model that lacks 
”reasonableness”. 

Vniquie Site Specific Conditions: The RFC.4 operates under the assumption 
thzt cleanup activitres and cIeanup levels 4 1  allow for a future land lise scenario 
of?”’ Th~s assumptio~ as well 3s off-site fmd we developments, provide an 
important backdrop for the appIication ofa grefemd model. In addition. other 
issues impacting soils include: community acceptance of institutional controls; 
the prospect for deployment of innot-ative’cost eflective soils remediation 
techndogies; the opyonunity for off-site disposal of sails and building rubble; 
and, the importance of buKer zone presenahon ad critical habitat. All these 
issues, many of which are in tlux, shouiil be recogruzed when judging the 
applicbility of the RESK4D or other models at R o c b  Flats and &e adequacy or 
appropriateness of thc modcl inputs 

Quality Assurance: Quality ilssumnc~” is critical to erxsure that the contractor 
results are credible, believable and consisrent with estaNishid practices for 
malysis of dionuciides. The scope o f  work must ensure appropriate quality 
assumnce and per  review protocds. 

5.0 Timeline: 

General Tirnclino: - 12 to 15 months from date of contract. 



10/31/'07 FRI 007 

October to Drcembcr, 1997 - Convening of oversight committee; refinement of scope! 
of work and development and issuance of RFQ. 

J a n q ,  1998 - Award of contract. 

March to Dec, 1998 - Contractor performs scope of work with quarterly 
tcshnical retiew mccting with the panel and the public. 

Jan to March, 1999 - Final report ('Panel rzkiew and peer review) 

6.0 Estimated Cost: 

.$8011,00U to s1,500,000 * Preliminar). estimates by CDPHE 
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TO: 

FROM: 

SUBJECT: 

DATE: 

F-A-X M-E-M-O-R-A-N-D-U-M 

DISTRIBUTION 

HANK STOVALL 

MEETING REMINDER FOR FRIDAY DECEMBER 12 

DECEMBER 10, 1997 

There will be meeting Friday 1:OO-3:00 PM at Broomfield Municipal Center in the 
Zang Spur Conference Room (in the basement). There are two very important topics to 
be covered at this meeting: The selection process for the Oversight Panel and a 
discussion of the attached DRAFT Scope of Work for the independent scientific review. 

ProDosed Agenda 

Introductions 

Oversight Panel Selection Process and Timeline 
-Oversight Panel recruitment status 
-appointments by local government and public interest groups 
-selection committee 
-selection criteria for technical experts 
-selection criteria for citizen members 

0 
Draft Scope of Work 

0 Otherhems: 

-CDPHE update-RSAL review fit with RAC contract 
-Outline state process and timeline to get work started 
-Funding 

0 Next Steps 
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Draft RFP for SAL Independent Review 

Backaround 

As the concluding step of the Rocky Flats Cleanup Agreement (RFCA), on October 18. 1996, the 
U.S. DOE and its regulators (EPA and CDPHE) at the Rocky Flats Environniental Technolog Site 
(RFETS), a former nuclear weapons production facility located in JeZmon County, CO, adopted 
interim Radionuclides in Soil .Action Levels (RS..\Ls), which is to say cleanup levels, for 
radionuclides ir? the soil at thc RFETS site (.4ttaclitnent -4). Intended to bs protcctive of people 
using the RFETS site after closure. thc RS.4Ls specie how ~;nrch radioactil-e inaterial (primarii!. 
plutomiiuiii and americium) may remain ii  the RFETS soil after cleanup without exceeding 
pernlitteci exposure levels (dose) far targetzd persons. The RS.4I-s did !lot consider og-site 
migration. .4s part of RFCk  the RS.I\Ls are to undergo periodic review as new information is 
available. 

The RSALs were calculated based on the doss assumptions 3ven in RFCA The calculations to 
determine how much radioactive materials in thi soil corresponds to the permitted dose were 
performed by entering the more than 70 input parameters and default values into -4rgonne National 
Lab's RESRAD computer program. 

In response to public concern regarding these RSALs. DOE agreed to this independent review of 
the methods used to convert given dose levels to soil contamination levels as used in setting the 
RS.4Ls. -4 citizen rcview group known as the Rocky Flats Radionuclide Soil Action Level 
Oversight Panel (RFRSALOP) was created to define the project. to issue this Request for Proposal 
(RFP) to interested prties, to contract for the independent review, and to ovmee the review from 
initiation to completion. CDPHE, through die office of the Rocky Flats Health Advisory Panel 
(HAP), will s m e  as the adrmnistrative conduit for allocation of monies, administration of the 
contract, and provision of secretarial and organizational support for the RFRSALOP. Accordingly. 
the present RFP is issued by the Hi4.P ofice of CDPHE. 

Scope of Work 

The contractor is being requested t:7 hvestigate tlrce things. First. tc re\-iav models. Ii:ethodologies. 
and cleanup ievs!s that may cSist or are being developed for other radiuriuclide-cont3minated sites as 
to how they may apply to the RFETS site-specific situation. Second. to review the existing analysis 
used to set the current WETS RSALs as to its accuracy and applicabiliv. . h d  thrd, based on the 
results of the above investigations. to calculate an hdependtnt set of RS-4I-s. 

The contractor n-ili be expected to submit a comprehensive h a 1  report as n-dl as to publish the 
study in a reputsbls peer revieiv journal. 

The stud\ will L : S ~  existing RFETS site data to the masimuni eiT,?snt possible. It is expected that this 
data willvbe both sufficient arid of acceptable quality to complete the study. It will be the 
responsibility of the mxractor i o  determine the suEciency and qualih of this data and infirming 
the RFRS.ALOP at xi zarly date if additional data is required. 
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The contractor may suggest that the scope of study be mcdified however, at a minimum, proposals 
are requested to address the issues as discussed above. Specifically the contractor will be asked to 
perform the following: 

1. Cleanup Levels at Other Sites 

Action: 

Identifv and evaluate clemup levels (i.e.. RS.4L.s) which exist or are projected for use at other 
radiotiuclide-coii~ninated sites and the processeslinodels used to determine diem as to their 
applicabilit?. in setting clemup levsls at RFETS. Provide a sunma? ofthis e~a1:iation 
itzriiizing the rtasons nrhy sacli limits models are or are not applicable f,tr use in sening clsmup 
levels for RFETS. 

Discussion: 

This study should concentrate on examples of soil contaminated with transuranic elements. Of 
particular interest is the reasoning that went into the setting of these cleanup levels and the 
subsequent history of the site. including any cleanup. The s-dy should concentrate on 
published material supplemented by interviews a id  correspondence. The study should compare 
the levels within the context of site-specific conditions. projected land use, and the then existing 
risk assessments and dose standards. This portion of the study will not be used to recommend 
cleanup levels at RFETS. but will simply be used to place the calculated values in contex-. e 2. Computer Models 

Action: 

Identify and evaluate all available or emergent computer models which can be used to calculate 
radionuclide contamination levels in soils based on a giwn dose rate. Vie models are to be 
evaluated to dztermine which are most applicable and best suited to modzl the site-specific 
conditions at RFETS. Provide a description ofthese models, a summru?; of the strengths and 
weaknesses of eacli. and a reconuceridation for the most appropriate inodel(s). 

Discussion: 

Models that are inappropriate to the RFETS site conditions, obsolete, or which cannot be readil? 
validated should not bz inciuded. The RESKlD model must be included due its use in 
determining the current R S , G .  X comparison of the different models using RFETS site- 
specific data would bz useful. The contractor is encouraged to find ccmputer codes capable of 
modeling both on-site and off-sitz dose rates. It is possible that no one model will prove 
satisfact0I)- for determining both. but that a ccinbinatioc of models may be necessary. The 
contractor \\ ill be expected to recommend the most appropriate model(s) h r  the RFETS site- 
specific conditions and to jusrifv tllis reconunendation. Whichever model or models are 
reconmiended should be thoroughly \alidated. It is not necessary that the contractor perfoim 
this validation peer reviewed. published studies will sufice. In the event that RESR.43 is not 
rsconltnended, RESR,U) should be run in parallel with the rrconunended model(s) as a 
comparison. 



1333 Pine St. # I ,  aoulder. CO. USA. 80302 Robert J. Kanick 12/9/97 16:42:50 Page 4 of 7 

3. Inputs and -Assumptions 

Act ion: 

Evaluate the input parameters, inpdts. default inputs, and assumptions for the current analysis 
(P.ESR4D) used to set die RSALs at RFETS. ,4t a minimurn this evaluation must satis@ the 
followicg: 

a) Are tlie input parameters. inputs, default inputs, and assumptions accurate and credible in 
siniulating the conditions at RFETS. given the land use scenarios as set in RFC.4. and the 
subseqwi: convmior, to dose rate contamination levels" 

b) For each of tht input parameters. u hat is the sensitivity ~f tlie input wlues in teiins of 
resuitir?g contamination Ie~els'? 

c) For each of the input paranieters. what is the distribution of possible input values. Identi@ 
each oftliese based on the sensitivities determined in 3.b) above from least conservative to 
most conservative with conservative meaning that which results in lower contamination 
levels given a certain dose limit. 

considered "reasonable" or "best estimate". Provide the reasoning for these choices. 
d) For each of the input distributions in 3.c) above, i d e n t ~  an hiput value which can be 

Discussion: 

.4U ofthe input parameters to the model need to be examined Parameters that are easily 
confiied. non site-specific parameters , or those which are specified by the EPA or other 
regulatory agencies should be noted as such. If the investigation indicates that such values are 
not appropriate, alternatives should be recommended. For parameters that are site-specific to 
RFETS, a thorough study of the distribution of possible values should be performed. 

4. Methodology 

Action: 

Idenit@ arid saiuate the methodologies which can be used to select or combine the necessary 
irputs!outpui,s for a given sonrpclter mods1 in determining contamination levels for a given dose 
limit. LYit1li.n 1 niuntli ofthe start of tiir contract. present to the RFRS:4LOP and affected 
stakeholders a sumnary of these met.hodologies along with a rcconunendatiori and justification 
as to the best suited for such an analysis. Compare or contrast this recomnxnded methedology 
with that used in the existing RESRAD analysis. 

Discussion: 

It is understcad that there are several methodologies (e.g., bounding, best estimatz, consemative: 
probabilistic risk assessmentl etc.) which can be used to shape the inputs for such an analysis. 
.Tliz question as to "how conservative is conservative?" makes this a subjective rrrther than 
simply a scientific issue because the afFected communities inus  accept the risks involved. 
Therefore, tile RFRS.4LOP wishes to hl ly  understand the nature and implications of each of the 
potential msrhodologies to ensure that the methodolo9 chosen can best produce credible and 

72 
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defensible results fiom this independent review which will be acceptable to the broadest range of 
stakeholders. 

5. Independent Cdculation 
0 

.4ction: 

Use the methodology recommended in 4. above to select'combine the inputs identified in 3. 
above as well as any new inputs required by the model recommended in 2. abovt in that model 
to calcuiate contanination levels for the dose limits set for each of the RFC.4 land usz scenarios 
assumed in die origlrial analtsis. This includes a residential scenario. -4s pnrt ofthe 
calculatii;ns, include a statei;leIit of the assumptions and level of uncei-tainty irn-olved in tlie 
speclfic approach utilized. State the dose limits in temis of risk. 

6. Protocols 

Action: 

Specie the sampling method, process protocol, chain of custody (qualie controls) for exwxing 
tliat subsequent soil contamination measurements are directly comespondhg to the cleanup 
levels that may be set fkom the use of models and inputs as studied in this investigation. 

Discussion: 

There is a strong desire to frnd a scientifically credible method for guaranteeing that the cleanup 
levels will actually be met in t a n s  of what contamination levels are ultimately measured at the 
site. This study shculd clearly delineate such parameters as sample spacing, depth of samples. 
sampling methods, and all associated quality assurance which m u r e  that the methods used fur 
measuring contamination before and after any remediation are directly applicable to the 
parameters used for setting the cleanup levels. 

7. Actinide Migration 

Act i cn : 

The contractor is to meet at least once with the .4ctinide Migration Panel to share infomiation 
and coordinate efforts as appropriate in order to ascertain the applicability of any results fiom 
the actinide migration studies on the inputs to this modeling for this analysis. The contractor 
should study these results and any other relevant data and determine what impact these will have 
oti the results such as obtained in 5 .  above. 

Discussion: 

11 should be determined that cleanup levels are protective G f  off-site residents. Calculations for 
the essiting RSALs only considered on-site exposure scenarios. Since off-site air and water 
quality standards are more restrictive, it is possible these standards will controi tlie cleanup. 
How can the issue of plutonium migration be incorporated into an evaluation of the RSALs? :ki 1 73 
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Actinide Migration Study is currently underway. The final results of this study will not be ready 
in time to be used in h s  sstudy. Some preliniinary results will however be available. It is 
understood that any conclusions that can be bassd on this are tentative pending the completion of 
the .Actinide Migration Study. The collection of new data. laboratory studies, and tim research 
are beyond t..e scope of this study. ?he contractor should, howevsr, identi@ tlie data needs of 
this bUdv as early as possible in order to facilitate the collection and analysis of additional data 
needed. 

9. Water Quality 

.\&on: 

Subsequent to th- e\ialuattion of input in 3. and the calculatioti of ontamination ICY !s in 3. 
above. consider the following: Are the inputs such that the resulting contanination kvels will 
ensure the 0.15 pCi!L surface water standard for Pu and An adopted by the Water Quality 
Control Commission are met'? 

Discussion: 

Ifpossible, a time plot of surface water contamination for a range of soil contamination lev& 
should be produced. Based on such an analysis, it is possible that a dserent level of cleanup 
may be required for diffixmt areas ofthe site. 

e Deliveriibles 

The contractor will be expected to produce a h a 1  report which is a comprehensive summaq of the 
entire study. The main body of the report should be directed to the level of the educated public. The 
magazine Scientvic American could serve as a model for the style and technical level being sought. 
The contractor may wish to include appendices that include mor2 technical details. 

-4 qnopsis ofthe study and the results are also to be submittzd to 3 reputable peer reviav journsl fcr 
critical analysis. 

A separate summan. is to be provided which should be directed to the general pub!ic thrit has no 
prior h1onle:Ige of;he RSXLs. This report should be suitable for inclusion in news:etias or generai 
circulation newspapers. 

Quarterly progress reports will be przpared for distribution at quarterly meetings. They should 
include a sumniary of progress to date. a plan for the rest of the project and draft sections oPth2 final 
rzpon. 

Scheduleflimeline 

At the ver). beginning of the contract, to ensure that the cor ractor is aware of the concern of the 
ai3zcted public about this r akw:  the general public will be invited to attend a scoping meeting. 
Thereafter, quarterly meelings will be held which will consist of two rrightly sessions. The first ni&t 
will be devoted to a technical session summarizing the work to date. The second night will be a /,74 
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business session where plans and methods of research Kill be discussed. The contractor will have 
sufficient s t a f f  present to amwer any questions. During the day between the meetings, the contractor 
team is to be available for discussions or technical briefmgs with panel members or members of the 
public. 

On months that do not include a quarterly meeting, the pariel will meet. The contractor will ensure 
at l e s t  one representative is presznt. 

It is desircd that the contractor complete the work according to the following schedule and to 
propose a work schedule as appropriate: 

March 1998 Siart of contract 
.4pril 1998 
June 1998 
December 1998 
January 1999 

Presentation of potential methodologies to RFRSCOP 
First quartzrly report to RFRS.4LOP 
Completion of contract, final presentations and report 
Presentation of results for special RFCA review 



To: Joe Goldfield 

Subj: Health Effects of Plutonium Contaminated Soils 
Date: December 3,1997. 

3 From: V. Holm 

The main difference of opinion I have with your analysis is part three "Errors Caused by Using 
Average Concentrations in Health Studies". You assume that the soil samples are normally 
distributed. This is aimost never the case with small concentrations of elements in 
" geochemistry. The samples are usually log-normally distributed (Fig I). The difference is 
dramatic. For 1691 soil samples anaiyzed for Pu from Rocky Flats the average was 18.66 pCi/gr. 
The highest value was 7300 pCi/gr or nearly 400 times higher than the average. Instead of half 
the samples being greater than the average only 85 samples were over 18.66 pCi/gr while 1606 
samples were less. Ths is 5% of the samples. My point is the average value is a very poor 
estimator for log-normal distributions. The median, which is the middle sample, is 0.09 pCi/gr. 
This is a better estimator. The other statement I take exception with is that after the cleanup half 
the area will still be above the cleanup level. What a cleanup does is truncates the distribution at 
the cleanup level. There will always be some higher areas that were missed; but, unless the 
cleanup was completely ineffective the average concentration after cleanup must be less than the 
action level. 

There are three parameters in RESRAD that I believe need to be reviewed. They are: a 
Dose Conversion Factor @CF) parameter 

measures how much of the Pu inhaled or ingested is absorbed by the body. The value is 
determined by the chemical form of the Pluionium. It was believed that all the Pu in the soil 
was in the oxide form. The oxide form is the least likely form to remain in the body for a Iong 
period of time; therefore it is the least conservative. If we just consider hug the value for 85 
mrem is reduced from 1429 pCi/gm to 242 pCi/gm if the form of the plutonium is not oxide. 
M e r  correcting for the s u m  of ratios the new Pu soil action level would become 50 pCi/gr for 
Tier 1 or 15 pCi/g for Tier 2. It is very doubtful that none of the Pu is in the oxide form 
therefore these values are too conservative; but, it does show the possible range. 

%s is probably the single most sensitive parameter for the Pu soil action value. It basically 

Distribution Coefficient (Kd) 
Thls parameter can be thought of a measure of the mobility of the Pu in the soil. The smaller 

the number the more rapid the Pu moves. Values between 2 18 and 20,000 have been suggested, 
with the smaller number being used in the soil action level cdcdation and the higher number 
being suggested by some of the recent preliminary results from the Actinide Migration Panel. 
The value chosen has little effect on the soil action level for on-site users since the parameter 
only effects concentration with time, and the soil action level is determined by the concentration 
at year zero. The parameter does however have an effect on the off-site water quality standard in 
two ways. If the value is very low (218) then the Pu moves vertically though the soii faster than e 



the soil is removed by erosion and water quality is not affected by surface runoff or sediment 
transport. After some period of time however the Pu will enter the groundwater and then the 
surface water and leave the site, possibly at concentrations greater than the water quality 
standard. If the Kd parameter is high (>20,000) then erosion of the soil may be faster than the 
vertical transport of the Pu in the soil. The soil will remain contaminated for a longer period of 
time and sediment transport will the primary avenue of off-site contamination. 

Thickness of the Contaminated Zone 
The Pu which contaminated the soil at Rocky flats was deposited as fine particles on the 

surface of the soil. The soil action levels used 15 cm for the thickness of the contaminated zone 
which is consistent with what is normally considered as surface soil. Most of the soil samples 
collected to date from Rocky Flats have utilized either the CDEPH method or the RFP method. 
These methods sample the top .64 cm and 5 cm of soil respectively. This means that current 
areas exceeding the soil action level as for instance outlined in Litour et. al. (1995) grossly 
overestimate the area that actually exceeds the action level. More important if the Pu 
contamination is vertically stratified the inhalation dose has been underestimated by the current 
action level. 

e. 
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Review of Radionuclides in Soils Cleanup Action Level Modelling 
Final Draft Project Description 

November 19,1997 

1.0 Project Description and Product 

In light of recent events and reappraisal of the establishment of safe levels of 
residual plutonium in the Rocky Flats soils, the U.S. Department of Energy (DOE) has 
agreed to support and fhd a community-based advisory group to oversee an independent 
evaluation of radionuclide soil action levels. The purpose of the project is to obtain an 
independent scientific determination of the appropriate model to be used to set a site 
specific soil action level for radionuclides in the soils at Rocky Flats and recommend 
changes appropriate for the protection of future on-site and off-site populations. The 
evaluation will be conducted and peer reviewed by acknowledged experts chosen by an 
independent oversight panel. 

A thirteen member oversight panel will be formed and will consist of a 
combination of local government, federal and state regulators, environmental groups, 
technical experts and interested citizens. Over a twelve month period the group will, 
through CDPHE, contract with appropriate professional specialists to assess the 
appropriateness of the current RESRAD model and any alternative models. The panel 
will review the current model (RESRAD) as well as other availabIe models and provide a 
determination of which model is most applicable to the Rocky Flats site. Specific 
attention will be given to the input parameters and the rationale of their use for setting a 
soil standard that is protective of fbture site users, including the potential impact to 
downwind communities and surface waters leaving the site. 

Actinide Migration Panel findings vdl be taken into consideration when 
determining input parameters. Additionally, a review of standards that have been set 
both locally and nationally will be undertaken to determine if they have an application 
for setting a Rocky Flats Standard. The project will focus primarily on soil conditions 
on-site, and where appropriate will attempt to integrate the Actinide Panel’s analysis of 
the movement, mobility and fate of radionuclides from on-site soils. 

The results of this investigation and evaluation will be shared with the RFCA 
principals to provide additional guidance in revisions to soil action levels. An IUT will 
be issued and the panel, with the logistical assistance of CDPHE, will select a winning 
proposal and negotiate a final scope of work with the winning contractor. 

2.0 Process and Administration 

2.1 Project Administration 

The interim goup endorses the use of the Colorado Department of Public Health 
and Environment, through the office of the Rocky Flats Health Advisory Panel, to serve a 
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as the administrative conduit for allocation of the monies, administration of the contract 
and secretarial and organizational requirements of the oversight panel. 

2.2 Establishment of the Oversight Panel 

The community-based oversight group shall be called the Rocliy Flats 
Rudionuclide Soil Action Level Oversight Panel and serve as volunteers. The Oversight 
Panel 'shall consist of the following members: 

Six members of local government. The members shall be self-selected by the 
consensus approval of interested local governments. 
Two members of the public interest community. Members shall be self- 
selected by the consensus approval of interested public interest groups. 
Three representatives from the Technical community to include one 
representative from the HAP.  Representatives shall be selected by the interim 
Ad Hoc group after a public notice and review of candidates. 
Two members of the general public most impacted by Rocky Flats. 
Representatives shall be selected by the interim ad hoc group after a public 
notice and review of the candidates. 

- 

Ex-officio members: 
U.S. Department of Energy 
U. S. Environmental Protection Agency 
Colorado Department of Public Health and Environment 

An interim ad hoc group consisting of the following members will convene to 
guide creation of the h l l  panel. The interim panel consists of the following 
representatives; City of Broomfield (Hank Stovall and Kathy Schnoor); City of 
Westminster (Sam Dixion and Mary Harlow); The Rocky Mountain Peace and Justice 
Center (LeRoy Moore); Rocky Flats Citizen's Advisory Board (Tom Marshall, Ken 
Korkia, Victor Holm and Robert Kanick); Ex-officio (DOE-Steve Slaten, Kaiser-Hill- 
Dave Shelton and John Corsi, CDPHE-Noma Morin and Edd by). 

2.3 Selection of a Contractor(s) 

The oversight panel shall oversee the refinement of the Principal Investigation 
and Evaluations Questions (described below in section 3.0) to be addressed by the 
outside contractor. The panel shall utilize the expertise of a contractor or contractors to 
conduct the research needed to address the Principal Investigation and Evaluation 
Questions and consideration of special issues (described below in section 4.0). An RFP 
will be issued and the panel, with the assistance of CDPHE, will select a winning 
proposal and negotiate a final scope of work with the winning contractor, including 
provisions for a peer review process. 



2.4 Process Management 

All meetings shall be advertised and open to the public. The general public shall 
be encouraged to provide input to the panel. The panel shall strive for consensus and 
define a process for when consensus is required and when a majority vote is required. 
The panel will design a public participation process and a stakeholder participation 
process which ensures early input from interested individuals and stakeholders. CDPHE 
will assist the panel in drafting the necessary documents and the RFP. In Addition to 
administrative and co-ordinating services, CDPHE will serve as an administrative liaison 
between the panel and the contractor and help disseminate information and results. DOE 
and Kaiser will work to ensure full access to all available data and relevant 
documentation. The oversight panel will not be paid. 

0 

3.0 Principal Investigation and Evaluation Questions 

Described below are the specific research questions to be answered by the 
project. These questions will provide guidance in the development of an RFP, and serve 
as the basis for negotiation of a final scope of work with the winning contractor(s). 

a. 
impacts of radionuclides in Rocky Flats soils, including the RESRAD model? 
Analyze these models to determine which ones are applicable and best suited for 
the site-specific conditions unique to Rocky Flats. 

b. What are the model input parameters and assumptions being applied for 
the existing models in use at Rocky Flats? Are these input parameters accurate 
and credible in simulating soil conditions and converting dose to RSAL. and 
converting to risk? Each of these parameters should be commented upon as to 
distribution of possible values, from most conservative to least conservative 
(including a “reasonable” or “best estimate” value), and the sensitivity of these 
parameters to the final result. 

What are the various models which can be applied to the study of the 

c. By applying the best available soils model and appropriate input 
parameters, as well as the methodology or methodologies as defined in the RFP, 
how will the model results impact the translation of dose to soil action levels and 
the translation to risk? 

d. 
the processes/models to determine cleanup levels have application for use at 
Rocky Flats. 

What cleanup levels exist at other radionuclide contaminated sites and do 

4.0 Special Issues 

Below is a list of issues for the panel and the contractor to keep in mind as the final scope 
of work is negotiated. This list is a compilation of concerns and worlilng assumptions 



expressed by stakeholders, DOE, Kaiser-Hill, CDPHE and EPA to provide a backdrop for 
the final design of the scope of work. 

4.1 Establishment of the RSAL: Under the Rocky Flats Clean up 
Agreement, the RFCA principals agreed upon the current interim RSAL to establish 
interim soil action levels for radionuclides (primarily plutonium and americium) to be 
protective of people using Rocky Flats after site closure. The RSAL did not consider off- 
site migration. These RSAL’s are to undergo periodic review as new information is 
available. 

4.2 Water Quality Standards: The 0.15 pCi/L surface water standards for 
plutonium and americium were adopted by the Water Quality Control Commission to 
protect all off-site use of water both during and after closure. The RFCA principals 
believe that the application of the RSALs to the site will result in actinides remaining in 
low concentrations in the soils. Stakeholders believe that the synergy of 
surface/groundwater to soils should be considered in the review of input parameters in 
the RESRAD or other models. 

4.3 Off-site Migration: The RESRAD model limits its review to on-site 
impacts. the primary scope of the research will be the review of the RESRAD model, but 
many stakeholders believe that the impacts of off-site migration of radionuclides is of 
highest concern. Therefore, the ongoing research of the Actinide Migration panel and 
site investigations into the short and long-term migration and fate of the actinides should 
be woven into the contractors activities as appropriate for addressing the Principal 
Questions. The Panel should co-ordinate and incorporate the Actinide Panel results into 
the timing of the activities of the contractor. It is expected that the contractor will meet 
at least once with the actinide migration investigators to share infomation and co- 
ordinate efforts as appropriate and that the oversight panel will be kept fully appraised of 
the activities and results of the actinide migration investigators. The contractor will be 
encouraged to evaluate new or improved soils models which strive to integrate multi- 
media considerations. some stakeholders believe that by applying ALARA principles, 
actinides can be minimized and immobilized in order to reduce off-site migration. 

4.4 Input Parameters: To ensure that the contractor will quantitatively 
address the research questions and in order to minimize the subjective level of 
interpretation on how the input parameters should be applied, the scope of work and the 
contractor must strive to identifl, at the onset, the method by which input parameters are 
applied or tested. Choices include: Best estimate method, conservative method, 
bounding method, and probabilistic risk assessment method. Specifically, stakeholders 
are concerned that the 65 1 pCi/g of Plutonium-239,240 in combination with 1 17 pCi/g of 
Americium42 1 is high. Likewise, DOE is concerned that maximizing the conservatism 
of all input parameters could result in a model that lacks ”reasonableness.” 

4.5 Unique Site Specific Conditions: The RFCA operates under the 
assumption that cleanup[p activities and cleanup levels will be sufficient to allow for a 
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predetermined future land use. For comparative purposes, review of the models should 
also consider the impact of a range of reasonably foreseeable land uses from industrial to 
residential. This assumption, as well as off-site land use developments, provide an 
important backdrop for the application of a preferred mode. In addition, other issue 
impacting soils include: community acceptance of institutional controls; the prospect for 
deployment of innovativekost effective soils remediation technologies; the opportunity 
for off-site disposal of soils and building rubble; and, the importance of buffer zone 
preservation and critical habitat. All these issues, many of which are in flux, should be 
recognized when judgmg the applicability of the RESRAD or other models at Rocky 
Flats and the adequacy or appropriateness of the model inputs. 

4.6 Quality Assurance: Quality assurance is critical to ensure that the 
contractors results are credible, believable and consistent with established practices for 
analysis of ra&onuclides./.<ie scope of work must ensure appropriate quality assurance 
and peer review protocols. 

5.0 Timeline: 

General Timeline: 12 months from the date of contract 

October to December ‘97 Convening of the oversight panel; refinement of scope of 
work and development and issuance of RFP. 

January 1998 Award of Contract 

March to December 1998 Contractor performs scope of work with quarterly technical 
review meetings with the panel and the public. 

January to March 1999 Final Report (Panel review and peer review) 

6.0 Estimated Cost: 

$800,000 to $1,500,000 Preliminary estimates by CDPHE 



entrance of Rocky Flats, our 
defunct local nuke nianufac- 
turer and home to the second 
largest stock o f  plutoiiiuiii in 
the U.S. iiiilitary's nuclear 
complex. A handful of 
activists have gatliered here, in 
front o f  the unsightly. corru- 
gated steel government build- 
iiip on a palate of flat winter 
light. Four of t l ie i i i  are dressed 
in t l ie black robes of t l ic  
Reaper to signify the lethal 
conscqiiences o f  the 
Departiiiciit o f  Eiicrw's plans 
for disposing o f  the ratlioac- 
tive waste and plutoniuin - 
die radioactive legacy of t l ie 
Cold War - that reiliains at 

Rocky lhs. 

. .  . . .  

I 

tlic witi(crtiiiic." 

goes beyond just the transport 
issues. 

Many claim that the 
WlPP facility itself i s  concep- 
tually flawed and politically 
niotivated. Toni Marsliall of 
Boulder's Rocky Mountain 
Peace and Justice Center 
explains that buryihg waste in 
such a facility i s  pleasing to 
bureaucma and their political 
constituents because the waste 
i s  put "out ofsight, and tlius 
out o f  milid,'' in 3 poor, Iarge- 
ly Cliicano area of a politically 
wcak state. And thousands of 
fect beneath t l ie ground, the 
radioactivc material i s  no 
loiigcr tiionitorable or retriev- 
able, wliicli leaves u s  with a 
bifi iinhIi*iii if aiiytliiiig goes 

Ilut criticisiii o f  the plan 



Tlic rally didn't turii out 
quite like the organizers had planned. A large 
crowd was niemt to gather in front of the 
coiirtliouse on Pearl Street to nurch to the 
west gate, but nobody showed. 

That wouldn't have happened in tlie old 
days, like in October 1983 when more than 
17,000 pmtesten formed a chain of hands and 
anti-nuke solidarity around the Rocky Flats 
facility. Of course, back then Rocky Flats was 
churniiig out "pits," plutonium-based triggers 
used to detonate nuclear bombs, Now, afier 
the production of approximately 60,000 pits a t  

the site - as well as other proceua involving 
plutonium, uranium and r'number ofother 
radioactive and hazardous niaterials -it's 
time to clean up. 

Which doesn't make for big crowds on 
the protest line, according to Andy Wolkstein, 
a member of a group with a very reasonable 
name, the Coalition Against a Radioactive 
Environment. "We're talking about disposal, 
not niakiiig bonibs. It's not sexy. But there's 
still a lot to say." 

Indeed there is. Two big problems now 
face the Departnient of Energy and Kaiser- 
Hill. the private contractor in charge of the 
cleanup at Rocky Flats: the thousands of 
cubic meten of highly radioactive waste left 
over from bomb production and the 12.9 
ntetric tons of weapoiis-grade plutoiiiuiii 
remaining at tlie site, the majority of which 

. 

Ius been dee!iied by the federal government, , 

to be i n  excess of the aiiioiint required for 
"iiatiotial secwity"(a term that rings ironic 'in 
the post-nuclear pollution age). 

. .  

Crackinu-the WIPP ' ' 

Most of the radioactive waste at Rocky 
Flats is transuranic (meaning it's contaminated 
with isotopes, which are highly radioactive and 
have half-lives of at least 20 years) and exisq in 
tlie form of gloves, coveralls, tools and even 
entire buildings. Kaiser-Hill has already filled 
450 standard industrial drums with thu waste 
and plans to fill thousands more. The plan is 
to place these barrels into large, highly durable. 
steel containers -14 barrels in each - and ' 

load tlieni onto trailers to be hauled away. 
' 

The Waste Isolation Pilot Plant is a huge 
storage facility that has been constructed in ,: 
Southern New Mexico to accept the ; , . 
transuraiiic waste coming fmm Rocky Flats 
and other sites across the country. The first :: 
repository of its kind, the WlPP facility will 
store waste over 2,000 feet beneath the desert 
surface and could eventually hold more than 
six iiiillion cubic feet of waste in the gigantic 
salt deposits that constitute the local geology. 

l h a t  is. if it holds any at 4. The DOE ' 

h a  yet to receive a permit from the 
Hazardous and Radioactive Materials Division 
of the New Mexico Environment 

, 

" 

.Department, 2s required by the Resource 
Conservation and Recovery Act, and tlie per- 
niit niust be renewed every IC) years. 

But even if tlie WlPP nicets no opposi- 
tion fmni the state, the facility a n d  the trans- 
port plan have already come under fire by 
both activists and scientists. Detncton claim 
that the.frequency oftramports to the WlPP . 
almost ensures an eventual accident. 
According to the proposed plan, transuranic 
waste will be !hipped through Colorado from 
the Hanford uranium processing site in ' .  

' Richland, Wash.; the Idaho National 
Engineering Laboratory: and Rocky Flats. 
This will add up to 28,247 sliipnieiits through 
the state over the next 30 years, averaging ' 

between two and three shipments a day in  a 
high-altitude region plagued with bad weath- 

- 

' er and icy roads. ' ' 

The DOE and the Nuclear Regulatory 
. Commission claiin that they've taken every 
precaution, including the rigorous durability 
of transport containers, strict driver screening 
and the tracking of shipments by satellite. The 
shipments will n e w  leave the site, says Tim 
Sweeney, transportation manager of the 
DOE'S Carlsbad oflice, if any of the nunierous 
weather checkpoints involved in die process 
report unfavorable conditions. 

"Not all governinent bureaucrats are 
stupid," rays Sweeney, "We kiiow it snows in 

' 
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wrong. 
, Accoding to I>r.'hrjiin Makliijani of the 

Institute for Energy and Enviroiiiiied ' 

Researcli, tlic I)OF, ant1 Ilir EPA (wliicli ccr- 
tifies and repilatcs the WIPP facility) liave not 
adequately considcred die long-term effects of 
pmsurized brine reservoirs wliicli could have 
an erect on the geological integrity of the 
area, or the possibility of ftiturc resource 
exploitation and intrusion into the site. 

Makhijani also says the federal govern- 
ment is spending money on WI1)I~ when it's 
needed elsewliere. "WIIV is a cliversion of 
very scarce rtsources from the most important 
problems of transuranic waste niaiiagement. 
WlPP addresses those transuranic wastes 
which arc the least risky in the short and 
medium term," Tliese are wastes wliicli have 
been properly packed and stored in  fifty-pl-. 
Ion drums wliich contain tlie radiation. The 
"most risky" traiisuratiic wastes, tlie doctor 
explains, are tliose wliicli are buricd under- 
ground or consist of liiglily contaniiiiated 
soils. This kind of waste presently conami- 
nates (or threatens to contaminate) water at a 
number of DOE cleanup sites around the 
country. It's these imminent situations which 
Dr. Makhijani believes should be taken care of 
first. 

management and operations contnct for the 
WlPP facility is in the hands of the 

' 

Also worthy of scriitiiiy is the fact drat die 
' 

. . . .  
. .  
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‘ss pure fornu of waste can be probleniatic. 
,xperience has shown that the process can be 
cry complicated and expensive. You have to 
esign a melter for each different form of 
nste,” beinuse the composition of transuranic 
tastes is varied and unpredictable. 

For this problem. like many others involv- 
ig the nationwide radioactive residue of the 
:old War, there are no easy answers. 

e MOX cocktail 
is a nasty isotope, so 

iuch so that it requires far more arduous dis- 
oral plans than simply burying it at the 

lnc; it’s nestled co;iifortably in the  body, it 
aiiscs scvere biological dntttr~e it1 the forni of 
anctr. Pu-23Y was used to niake nuclear 
ombs. which when detonated, can destroy 
nousands oflives in an instant. 

It’s no wonder, then, that the United 
tates is eager to destroy all of its “excess” 
lutonium. In the post-Cold-War world, the 
iggest.threat to our national security i s  that 
If “rogue” states or internatiotial terrorists. 
vlio are constantly trying to get their hands 
n nuclear weapon materials. 

. “ 6 ” ~ ~ ~  W I ~  W c d p m s a m  maerra1.- 
It still reiriains iinclear whether the MOX 

method or iirimobilization - which could 
take various forms arid is preferrtd by the 
lnstitutr for Energy and Environmental 
Research, the Nuclear Control Institute and 
many otlrcr crirtrtific r i d  ~ ~ i l i l i c  intercct orga- 
nizations - will become the preferred mode 
ofdisposition in o w  country. Uut despite a 
letter sent to President Clinton signed by rep- 
mentatives of 171 environmental and anti- 
nuclear groirps from aroiind the world wliicli 
beseeched tlie U.S. riot to burn plutonium, 
many believe that U.S. oflicialr are leaning 
toward the MOX solution. Such a policy 1 -  

... 

~~ ~~ es to me agency o r T r E a T F  contractors 
when it comes to matters of  the cleanup. 
For years, Rockwell International operated 
at the site in violation of federa1,environ- 
mental laws, only to be raided by the 
Federal Bureau of Investigation and the 
J?nvironmental Protection hsency hi 1Y8!la 
While Rocky Flats in turn sued the gov- 
ernment.on the grounds that it was forced 
to violate laws to keep up with the pace of 
DOE weapons orders, the feds granted the 
new contractor, EG&G, total exemption 
from liability. 

stuck with the bill, and Rocky Rau was put 

’ 

In the end, the DOE and Rockwell were ’ 

IPP facility. Pu-239 eniits alpha radiation, 
upon entering the body through the 
or nose imniediately begins feasting on I nation’s atorriic industry - the military side ‘ 

.’ would mean a break with the decades-old 
U.S. policy which keeps the two sides of the 

and the energy-based civilian side -safely 

. on the federal Superfund National Prior& 
List. This serves as little consolation to either 
former employees or locab. Almost 50 
employees at the site, many of whom handled 

, 

usually the liver and bones. 

p m m m m i  
“Things have definitely changed,” says 

Lel\oy Moore, an old war-horse of the anti- 
nuke movement, reflecting on the low turn- 
out at Saturday’s rally. It sure is a long walk 
from the Pearl Street Mall to Rocky Flats, 
too loiig for “iiiiscxy” iaucs oil a cold thy. 
But when thinking of the radioactive behe- 
niotli next to our cozy little town, the dic- 
tance doesn’t seem so far. According to Cold 
War philosophy, the Pearl Street Mall has 
much to thank Rocky Flatc for. ’l‘lre apoca- 
lyptic fury manufactured there protected the 
amuent democracy epitoniized by Gap for 
Kids and Old Chicago, making the world 
safe for designer jeans and multi-topping piz- 
za. And so far, tlte theory of niutually- 
assured destruction has worked. Uesides 
those little incidents at Hirosliima and 

* 

apart. It’s only lo~ical that nttclear materials 
with wcapoits-iiiakitig capability can be better 
regulated by the defense forces than by tlte 
private sector. All this means that Rocky Flats 
plutonium could be headed for civilian reac- . 
tors and -who knows? - eventually wind 
IIP in the malevolent paws of a Saddam 
Hunein. Of course, this scenario is far less 
likely in the United States than it is in some 
of the otlicr countries for which U.S. policy 
sets an exmple. 

’ 

But long before plutonium from our local 

the triggers directly, have been put on long- 
term disability, and a number of tlie buildings , 

at Rocky Flats have been dangerously con- 
taminated. A 1994 DOE study put five of the 
Rocky Flats buildings on a national top-10 list 
of facilities with dangerous “plutonium vul- 
nerability,” and Rocky Flats is home to the 
notorious Building 771, the single mat . 
radioactive structure in the country. 
Of coiirse, the DOE and Kaiser-Hill 

.see these problems as remnants of  the 
past and speak proudly of the successful 

I Nagasaki (which, many niicleir Impoitciits 
will tell you, raved lives), tlte boinbs werc 
never dropped. 

l lut  Moore is right. Now things are tlif- 
ferent. The byproduct of nuclear protection is 
a pile of cancer-causing garbage that can’t be 
thrown away and a crowd of third-world 
despots and terrorists who don’t know that 
nuclear bombs went out of style almost a 
decade ago. And despite tlie.eitd of the Cold 
War, we’re still making boiiibs -just to be 
safe. ir;sl. , 
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Westinghouse h a former i a n t  of the nuclear 
,weapons industry which processed uranium for 
;bombs at the Hanfonl facility in Southeastern 
Washington. Westinghotae was tlren given a 
five-year contract to clean up the inerr they 
niade - and profited handsomely b i n  -at 
IHanford. In 1994, the General Accounting 
Office found that Westinghouse had wasted 
!inillions of federal dollars in the cleanup there, 
’and to little avail - the site remains not only 
‘polluted. but potentially explosive. 

But like many of the big nuke makers, 
Westinghouse continues to benefit from either 
a short memory or a munificent forgiveness 
‘on the part of the federal aovcrnnient. As 
IJavid Madison of the /b ise (Idaho) H’erkly 
bOtes. “Just as i t  was firing Westinghouse from 
‘the Hanford job, DOE renewed the compa- 
l!yi cleanup contract at the Savaniiali ltiver 
,waste site, where it  iiiilketl big dcfciise bud- 
gets in  the Cold War c h r t  to pndiice mate- 
rials for nuclear narheds.” ’The DOE also 
renewed the coinpanyi five-year WIPI’ con- 
!ract through 2000 on the order of $87 niil- 

lion to $90 niillion per ycar. 
I Of cotirsc, ifwc don’t p i t  traiiniraiiic 
waste in  the WlI)l! it  will stay at Rocky Flats, 
hi our backyard. Oppnnciiis like Marshdl 
wotild advocate as an altcriintive the vitrifica- 
iion - conversion into a glass or ceratiiic 
,brill - of tlie plutoniuiii to stabilize it  on- 
iitc. Ironically, vitrificatioii prnpoiiciits aclvo- 
:ate the iise of even iiiore radioactive waste to 
ourroiirid tlie vitrified \vaste, t l ius  protcctirig it  
iom taniperiiig. Kaiser-I-lill spokcspcrsoii 
ennifer Thompson points out that this pro- 
ective coating would probably be composed 
if high-level waste, which she says ‘does not 
xist a t  the site and would have to be shipped 
II to Rocky Flats. Additionally, Thompson 
ays that if a successful vitrification facility was 
mated at Rocky Flats, transuranic waste from 
)ther sites would probably be shipped there 
‘or conversion. Needless to say, tliese threats 
lave garnered large support for the WlPP 
)Ian from local governiiient ollicials. 

And while Dr. Makliijrni is no fan of the 
NIPP, he is also skeptical ofthe vitrification 
,f mnsunnic waste. He says that while vitri- 

. .  
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As part of a nonproliferation agreement, 
the US. and Russia have put together a bilat- 
eral study on tlie disposition of plutonium. 
This is not  a n  easy task - the conversion of 
plutoniuin iiito a form which is unusable for 
making nuclear weapons is dimcult and 
expensive, and unlike the U.S., Russia still 
regards excess plutonium as a valuable energy 
resource. 1)espite the differences in opinion, 
however, the U.S. seems to have acquiesced to 
the Russians. making the conversion of pluto- 
nium into mixed oxide (MOX) fuel for burn- 
ing in civilian generators a viable option. This 
process has been criticized for a number of 
reasons, not the least of which is that burning 
MOX docs not dcsrrq all of the plutonium. 
Soiiie of i t  ic 
left over, and 
the fission pm- 
cess which 
takes place in 
the reactor 
actually creates 
additional plu- 
tonium, lcw- 
iiig a 
sigiiificaiit 
quantity 011 the 
spent hiel rntls. 
The pliitoiiiiiiii 
could tllcll I C  

extractcd from 
the iiiix a i d  
reprocesscd to 

a form which, 
sonie sricntictt 
say, could be used to create nuclear bombs. In 
fact, the U.S./Russian study, which was 
signed by the science advisors to both Yeltsin 
and Clinton, even leaves the possibility that 
the Russian Rover niiient could follow through 
with its stated desire to recover the separated 
plutonium after a number ofyears. The 
Institute for Energy and Environmental 
Research warns that this policy could lead to 
a “plutonium renaissance,” noting that, 
“While the Itusriati government may not 
want to use reactor-grade plutonium in 
weapons, some noli-nuclear governnients or 

. terrorist organizations may be willing to pay a 
I .  . . .. !.:A. --:-- r-- -1 . 

atomic disaster area teaches the fission cham- 
ber, it will continue to burn with controversy. 
Those who were concerned about the ship- 
ping of relatively diluted transuranic waste to 
New Mexico can take little comfort in truck- 
loads of pure weapons-giade plutonium cruis- 
ing down the interstate on its way to an 
interim storage facility, where it could poten- 
tially be converted into reactor fuel. : 

And while we may be glad to get rid of it, 
the neiglibon of these interim facilities an 
not exacdy grateful. People who.Iive near 
nuclear weapons sites in South Carolina and 
Texas, the two interim destinations for Rocky 
Flats plutonium, came to Denver last month 
to voice their opposition to the relocation 

Janalhan Caclner plan. One 
farmer who 
neighbors the 
Pantex facility 
outside of 
Amarillo, 
Texas said 
angrily, “It’s 
totally asinine 
to process plu- 
tonium in tlie 
middle of a 

. highly produc- 
tive agricultur- 
al area. This 
area is knowii 
as the bread 
basket of the 
United States. 

’ It’s like putting 
plutonium in your cereal bowl.” 

Don Moniak of the group Serious Texans 
Against Nuclear Dumping pointed to the 
hypocrisy of the DOES plan to keep plutoni- 
um away from Denver’s two million iesidents 
by storing it near a smaller metropolitan area. 
“While Rocky Flats plutonium is considered 
a threat to Denver,” Moniak said. “it L not 
considered enough of a threat to keep it away 
from Amarillo, Texas.” ’ , 

. .  
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Rocky stab 
, Given the DOE’S horrible record, it’s 
no wonder why local activists give no incli- 

. .  . .  
conclusion to  the cleanup. 

But it is unclear when this conclusion will 
be rcaclied, or how niccesrftil i t  will bc. I n  
Julie 1906, with much fanfare. DOE Assistant 
Sccrctary of Environniental Managcmciit N 
Alni announced his vision, “Accelerating 
Cleanup: Focus on 2006,” to finish most 
I)OE sites, including Rocky Flats. in’tlie next 
10 years. But before they’d heard about Ah’s 

‘-announcement, Kaiser-Hill announced a 2010 
finish date. Even now, Thompson says that 
Kaiser-1-lill cannot cleanup tlie site by 2006 
given tlie current funding and equipment. 

frightened by the DOE‘S histe. “In our opin- 
i w ,  tlir I)Ot? slioi~ld Iicr ctriviiilt C w  a r,rrclilde 
clcaiiup,” says Marsliall. “’l‘liey sliould I)c 
striving for quality and not neccsarily riiect- 
ing artificial timelines trying to pleasc 
Congress.” 

&IC Icvcls” to wliicli soils at Ihcky*l:l;its will 
be decoataminated. A letter sent to DOE 
oficials by 17 organizations rcqucstcd a 
review of both the level of radiation lcfi in  tlic 
soil atid the dcgrec to wliicli t h  plaiiiictl 
clcanup will meet those Icvcls. v r l ~ c  DOE has 
approved a citizens’ panel to review the 
planncd cleanup but liar not hiiidrd a11 a d y -  
sis of wlietlier tlie radiation lcvcls (which 
allow for the exposure of 15 tnillircni per year 
in cxccss ofbackground lcvcls or 85 niillircin 
iir tlic absciicc of “natural c o i ~ o l s ”  s t d l  as 
fcnces) are suficieiit for the protection of 
public Iicalth. 

Arid soiiie say that the clranup stan-  

dards arc less stringent than other DOE 
sites. Dernd Franke, an environmental risk 
assessment expert of 20 years, says that 
Rocky Flats w’ill not meet the specifica- 
tions set at other DOE sites that he has 
worked at in the Marshall Islands. Given 
the lessons learned at other sites, says 
Fraiike, “I am very surprised how quickly, 
and, without due respect of tlie uncertain- 
ties (such as the fallibility of radiation 
detectors), the Rocky Flats cleanup guide- 
lines were.adopted.” 

And local activists like Tom Marshall are , 

Furthermore, IIC qucstioiis the “accept- 

‘ 
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